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IS 



NOVEL HETEROCYCLIC COMPOUNDS AND PRODUCTION THEREOF 

The present invention relates to novel heterocyclic compounds and salts thereof which are useful as 
medicinal compounds, in particular as platelet activating factor (PAF) antagonizing agents. 

RAF is a chemical substance released from human and other animal cells and is an acetylglyoeryl ether 
of phosphorylchollne as represented by the following formula: 

CHzOCCHOkCH, 

I 

CHaCOO — CH 0 

i II 



CHzQ— P-0(CH2)x-N*(CH,)3 
I 

0" 



wherein k is the integer 15 or 17. r 

PAF is physiologically active and causes contraction of the alrvyay smooth muscle, Increased vascular 
permeation, platelet aggregation and blood pressure fall, among others. PAF Is thought to be a factor 
20 Inducing asthma. Inflammation, thrombosis, shock, nephritis and other symptoms, therefore, studies of 
substances capable of antagonizing the physiological activities of PAF are underway and several anti-PAF 
agents have been reported so far (e.g. U.S. Patent 4,734,280, EP-A-115979, EP-A-1782ei, EP-A-1 44804, 
EP-A-1 42801. EP-A-1 76927. EP-A-252823 and EP-A-253711). . 

We have found novel heterocyclic compounds, inclusive of salts thereof, which differ In chemical 
2Q structure from the hitherto known antl-PAF agents and have potent anti-PAF activity. 

The present Invention provides heterocyclic compounds of the general formula (I) shown below and 
salts thereof. 

30 ^ 

«\ 

(CH2)f (CH2)n 
U ~\ >.Ri (I> 




40 

In the above formula (I), the substituents used In the above formula are respectively defined as follows; 
I represents the Integer 0 or 1; 
m represents the Integer 0,1 or 2; 
45 n represents the integer 1 or 2, provided that the sum of I and n is 1 or 2; 
represents a hydrogen atom, a lower alky I Oroup, a group of the formula 

A 
II 

60 — 0— R4 



(A is an oxygen atom or a sulfur atom) or a group of the formula -SO2R*; 
R2 represents a hydrogen atom or a lower alkyi group; 
R3 represents a hydrogen atom or a lower alkyI group; 
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represents a isubstrtuted or unsubstituted aryl group, a lower alkyl group, an aralkyi group, a lower 
alkoxy group, an aryloxy group, an aralkyloxy group, a group of the formula 



< 



R5 
R6 



a cycloalkyi group or a group of the formula 



the substitusnt or each of the substituents In the substituted aryl group being a group of the formula -O-R", 
a nitro group, a halogen atom, a cyano group, a trihalogeno-lower alkyl group, a group of the formula 

B 
U 

— C— R8 

(B is O or N-OH). an amino group of the formula 

■R9 
RIO 



a group of the formula 

OH 

1 

35 CH 



a lower alkyl group or an aralkyi group; 
^ and R^. which may be the same or different, each represents a hydrogen atom, a lower alkyl group, an 
aralkyi group or an aryl group, or R^ and R^, together with the adjacent nitrogen atom, combinedly form a 
piperldine ring, a morphollne ring, or a piperazfne ring which may optionally be substituted in position 4 by 
a lower alkyl or aralkyi group; 

R7 represents a hydrogen atom, a lower alkyl group, an aralkyi group, an aryl group which may have on or 
more substituents selected from a lower alkyl group and a halogen atom, or an acyl group; 
R^ represents an aralkyi group, an aryl group which may have one or more substituents selected from a 
lower aikoxy group, a lower alkyl group, and a halogen atom, a group of the formula 

a hydroxyl group or a lower alkoxy group; 

R9 and R^o pr^^y be the same or different, and one of them Is a hydrogen atom or a lower alkyl group and 
the other is a hydrogen atom, a lower alkyl group, a carboxyl group, a lower alkoxycarbonyl group, an 
arylcarbonyl group, an aralkylcarbpnyl group, a group of the fonnula 
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V 



NH2 



s 



or a group of the formula 



< 



NCN 



70 




75 



and 



R^^ and R^2^ which may be the same or different, each represents a hydrogen atom, a lower alkyi group, an 
aralkyi group, an aryl group or a cycloalkyi group or and W^, together with the adjacent nitrogen atom, 
comblnedly form a pyrrolidine ring, a piperldlne ring, a morpholine ring, or a piperazine ring which may 
20 optionally be substituted In position 4 thereof by a lower alkyI' or aralkyi group; and pharmacologically 
acceptable salts thereof. 



The compounds of the present invention are described in more detail hereinbelow. 
In the definitions of the substltuents used herein in the fomiulas given above and the formulas 
appearing later herein, the tenn "lower" means, unless otherwise specified, that the relevant group includes 
30 a straight or branched carbon chain containing 1 to 6 carbon atoms. 

Accordingly, the "lower alkyI group" includes, among others, methyl, ethyl, propyl. Isopropyl, butyl. 
Isobutyl, sec-butyl, tert-butyl. pentyl (amyl), isopentyl. neopentyl. tert-pentyl. 1-methylbutyl. 2-methylbutyI. 
1.2-dimethylpropyl, hexyl. Isohexyl. 1-methyipentyl. 2-methylpentyl, 3-methylpentyI. 1.1-dimethylbutyl. 1.2- 
dimethylbutyl, ^,2-dimethylbutyl. 1 .3-dimethylbuty!, 2,3-dimethylbutyI, 3.3-dimethylbutyl, 1-ethylbutyl. 2- 
35 ethylbutyl, 1 .1 .2-trimethylpropyl, 1 ,2.2-trimethyrpropyl. 1-ethyl-1-methylpropyl and 1-ethyl-2-metfiy I propyl. 

The "lower alkoxy group" includes methoxy. ethoxy, propoxy, isopropoxy, butoxy. isobutoxy, sec- 
butoxy, tert-butoxy, pentyloxy (amylpxy), Isopentyloxy, tert-pentyloxy, neopentyloxy, 2-methylbutoxy. 1,2- 
dimethylpropoxy, 1-ethylpropoxy, hexyloxy and so on. 

In the definitions of the substltuents appearing herein, the term "aryl", unless otherwise specified. 
40 Includes, within the meaning thereof, both carbocyclic and heterocyclic aryl groups, which may optionally 
bo substituted by one to three substltuents each independently selected from the group consisting of a 
halogen atom, a lower alkoxy group, an aralkyloxy group, an aryloxy group, a lower alkanoyi group, an 
aralkylcarbonyl group, an arylcarbonyl group* a cyano group, a nitro group, an amino group and a mono- or 
di-lower alkylamino group, 
-^s Typical examples of the carbocyclic aryl group are phenyl, naphthyl, anthryl and phenanthryl. 

As the heterocyclic aryl group, there may be mentioned pyn-olyl, furyl, thienyl, pyridyl, pyrimldyl. 
quinolyl, isoquinolyl, imidazolyl and quinazollnyl, for Instance. 

The "aralkyi group" is a group derived from the above-mentioned "lower alkyI group" by substitution of 
any hydrogen atom by the above-mentioned "aryl group". Thus, when the aryl group is typified by phenyl 
60 or nafDhtyl. for instance, the aralkyi group Includes, among others, benzyl, phenetyl. 1-phenylethyl, 3- 
phenylpropyl, 2-phenylpropyl, . Vphenylpropyl, 1-methyh2-phenylethyl, 4-phenyIbutyl, 3-phenylbutyl, 2- 
phenylbutyl,-1-phenylbutyl. 2-methyl-3-phenylpropyl, 2-methyl-2-phenyIpropyI. 2-methyM -phenylpropyl, 1- 
methyl-3-phenylpropyl, 1-methyl-2-phenylpropyl. 1-methy 1-1 -phenylpropyl, 1-ethyl-2-phenylethyl. 1 ,1- 
dimethyl-2-phenylethyl. 5-phenylpentyl. 4-phenylpentyl, 3-phenylpentyl. 2-phenylpentyl. 1-phenylpentyl, 3- 
55 methyl-4-phenylbutyl, 3-methyl-3-phenylbutyl, 3-methyl-2-phenylbutyl. 3-methyl-1-phenyIbutyl, 6-phenyl- 
hexyl. 6-phenylhexyl, 4'phenylhexyl. 3-phenylhexyl, 2-phenylhexyl. 1-phenylhexyl, .4-methyl-5-phenylpentyl, 
4-methyl-4-phenylpentyl, 4-methyl-'3-phenylpentyl, 4-methyl-2-phenylpentyl, 4-methyl-1-phenylpentyl. 1- 
naphthylmethyl, 2-naphthylmethyl, 2-(1 -naphthyl)ethyl. 2-(i2-naphthyl)ethy I. 1-(1 -naphtyl)ethy I, 1 -(2- 
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{naphthyl)ethy(, 3-(1-naphthyl)propyl, 3-(2-naphthyl)propyl, 2-(1-naphthy()propyl, 2-(2-naphthyl)propyI, 1-(1- 
naphthyOpropyl. 1-(2-naphthyl)propyl, 1'methyl-2-(1-naphthyl)ethyl, 1-ethyI-2-(2-naphthyI)0thyl. 4-{1-naph« 
thyl)butyl, 4-(2-naphthyl)butyi: 3-{1"naphthyl)butyl. 3- {2-naphthyl)butyl. 2-{1^naphthyl)butyI, 2-(2-naphthylh 
butyl. 1-(1-naphthyl)butyl. 1-(2-naphthyl)butyl. 2-methyl-3-(1-naphthyl)propyl. 2-methyl-3-{2-naphthyl)propyl, 

5 .2-methyl-2-(1-naphthyl)propyl. 2-methyl-2-{2-naphthyl)propyl. 2-methyl-1-(1rnaphthyl)propyi. 2-methyh1-(2- 
naphthyl)propyI, 6-(1-naphthyl)pentyl. 5-(2-naphthy[)pentyl, 4-(1 -naphthyOpentyl, 4-(2-'naphthyl)pentyl, 3- 
methyl-4-(1"naphthyl)butyl. 3-methyl-4-(2-naphthyl)butyl. 6-(1-naphthyl)hexyl. 6-(2-naphthyl)hexyl, 5-(lHiaph- 
thyl)h0xyl, &-(2-naphthyl)hexyl. 4-ni0thyl-5-(1-naphthyl)pentyl, 4-methyl-5-<2-naphthyl)p.entyl, diphenylmethyl 
(benzydryl) and trityl (trlphenylmethyl). 

10 The term "aryloxy group" as used herein includes, within the meaning thereof, both carbocyclic and 
heterocyclic aryloxy groups. Typical carbocyclic aryloxy groups are phenoxy, naphthyloxy, anthryloxy, 
phenanthryloxy and the like, while typical heterocyclic aryloxy groups are pyrrolyloxy, furyloxy, thienyloxy, 
pyridyloxy, pyrimidyloxy, quinolyloxy, isoqulnolyloxy, quinazolinyloxy and the like. 

The "aralkyloxy group" means a group resulting from substitution of one optional hydrogen atom of the 

16 above-mentioned "lower alkoxy group" by the abK)V0-mentioned "aryl group" and. more specifically, 
includes the following examples in which the "aryl group" is typified by a phenyl group alone: benzyloxy, 
phenethyloxy, 1-phenylethoxy. 3-phenylprbpoxy, 2-phenylpropoxy. 1-phenylpropoxy. 1-methyl-2- 
phenylethoxy, 4-phenylbutoxy, 3-phenylbutoxy, 2-phenylbutoxy, 1 -phenylbutoxy. 2-«methyl~3-phenylpropoxy. 
2-methyl-2-phenylpropoxy, 2-methyl-1-phenylpropoxy, l-methyl-3-phenylpropoxy, 1-methyl-2-phenyl- 

20 propoxy, 1-methyl-1-phenylpropoxy, l-ethyl-2-pheinylethoxy, 1.1-dlmethyl-2-phenylethoxy. 5-phenylpen- 
tyloxy and 6-phenylhexyloxy. 

The "cycloalkyi group" includes 5- to 8-membered ones, which may optionally be condensed with a 
benzene ring. Typical examples are cyclopentyl, cyclohexyl, cycloheptyl and a group of the formula: 



25 




30 

The ''halogen atom", which Is to serve as an optional substituent on the above-mentioned "aryl group", 
includes a fluorine, chlorine, bromine or iodine atom. The optional substituent where is a lower 

alkyi, aralkyi or aryl group, namely the "lower alkoxy group", "aralkyloxy group" or "aryloxy group", may 

35 include those corresponding examples respectively mentioned hereinabove; The "acyloxy group" -OR^ - 
(where is an acyl group) includes, among others, formyloxy, acetyloxy, proplonyloxy. butyryloxy. 
Isobutyryloxy, valeryloxy, isovaleryloxy, pivaloyloxy and hexanoyloxy. 

The group -CO-R^ as an optional substituent on the above-mentioned "aryl group" where R^ is an 
aralkyi group, namely in the "aralkylca'rbonyl group", includes groups derived from the above-mentioned 

40 "lower alkanoyi group" by substitution of one optional hydrogen atom by the above-mentioned "aryl group". 
When the aryl group is typified by phenyl, the aralkylcarbonyl group may include, among others, 
phenylacetyl. 3-phenylpropionyl, 4-phenylbutyryl. 5-phenylvaleryl and 6-phenylhexanoyl. The optional sub- 
stituent "arylcarlDonyl group" typically includes such carbocyclic arylcarbonyl groups as benzoyl and 
naphthoyi and such heterocyclic arylcarbonyl groups as nicotinoyi and may optionally have at least one 

45 substituent selected from the group consisting of a lower alkoxy group, a lower alkyI group and a halogen 
atom. 

The amlnocarbonyl group . 

50 _co— N<f ; 



to serve as an optional substituent on the "aryl group" mentioned above includes a mono- or di-lower 
55 alkylaminocarbonyl group, an aralkylaminocarbonyl group, an arylamlnocarbonyl group, a cycloal- 
kylaminocarbonyl group, a tower alkylcycloalkylamlnocarbonyi group, an aryl-lower alkylaminocarbonyl 
group, an aralkylarylamlnocartwnyl group, a pyrrolidinylcarbonyl group, a piperidinylcarlx>nyl group, a 
morpholinylcarbonyl group, a piperazinylcarbonyl group (which may optionally be substituted, In position 4 
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of the piperazine ring, by a lower alkyi or aralkyi group) and the like. 
The amino group 



5 




as an optional substituent on the aryl group is an unsubstltuted amino group or a mono- or disubstituted 
10 amino group. The substituent or substituents on the amino group each Includes a lower alkyI group, a 
carboxyl group, a lower alkoxycarbonyl group (e.g. t-butoxycarbonyl), an arylcarbonyl group (e.g. benzoyl), 
an aralkylcarbonyl group (e.g. benzylcarbonyl) and the like. 

The "lower alky! group" as an optional substituent on the aryl group is as described hereinabove and 
may further be substituted by a group of the formula: 

15 

/C(CH3)3 

-0-Q-GH 

C(CH3)3 . 

25 Typical examples of the "aralkyi group" as an optional substituent on the aryl group are benzyl. 

trimethoxyphenethyl, Imidazolylmethyl and pyridylmethyi. 

The compounds (I) according to the invention can fonnn salts. The scope of the Invention includes salts 

of the compounds (I). Such salts include acid addition salts with inorganic acids, such as hydrochloric acid, 

sulfuric acid, nitric acid, phosphoric acid, hydrobromic acid and hydriodic acid and with organic acids such 
30 as acetic acid, oxalic acid, succinic acid, citric acid, maleic acid, malic acid, fumaric acid, tartaric acid, 

picric acid, methanesulfonic acid and ethanesulfonic acid, salts with acidic amino acids such as glutamic 

acid and aspartlc acid, quaternary ammonium salts resulting from- quatemization with alkyi halides such as 

methyl chloride, methyl bromide and methyl Iodide, and so forth. 

For the compounds according to the Invention, there can exist geometric isomers due to the presence 
35 of an asymmetric carbon atom. Such isomers all fall within the scope of the present Invention either in each 

Individual isolated form or in a mixture form. 

The compounds (I) according to the invention can be produced by applying various synthetic methods 

taking advantage of the characteristics, of the skeletal stmcture and various substituents. Typical examples 

of applicable production processes are givejn below. 

40 



45 



60 



55. 
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70 



76 



(O)ni 
(CR2)e (CH2)„ 




COOH 



(IIJ or a derivative thereof 



20 



00 



35 




NCO 



(III) 



40 



45 



50 




NH2 



(la) 



In the above formulas, R^, X, m and n are as defined in the above formula (I). 

Among the compounds according to the invention, those amlno-substituted pyrrolothiazole derivatives of 
the formula (la) can be produced by starting with the corresponding carboxyllc acids (II) or derivatives 
thereof (e.g. acid halides. esters, acid anhydrides, amides) and applying thereto various rearrangement 
reactions for amine synthesis. 

The halogen atom for forming the acid halides of compounds (II) is, for example, a chlorine atom or a 
bromine atom. Usable as the ester residue for forming the esters of compounds ((I) are the above- 
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10 



15 



20 



25 



mentioned straight or branched lower alkoxy group containing 1 to 6 carbon atoms and the above- 
mentioned aralkyloxy group, among others. As the acid anhydride-forming carboxylic acid residue, there 
may be mentioned the residue of the carboxylic acid of formula (II) for symmetric acid anhydride formation 
and the residues of alkylcarbonic acids, p-toluenesulfonic acid and the like for mixed acid anhydride 
formation. 

The above-mentioned rearrangement reactions for amine synthesis are, for example, the Hofmann 
rearrangement, Schmidt reanrarigement and Curtius rean^angement, and modifications of these. 

For producing the amines (la) according to the Invention, It is -advantageous to employ the Curtius 
rearrangement which comprises converting the corresponding carboxylic acid to an acid azide by reaction 
of the carboxylic acid (if necessary after conversion to an acid halide or an acid anhydride) with sodium 
azide or by reaction of the carboxylic acid with hydrazine followed by reaction of the resulting hydrazone 
with nitrous acid, then subjecting the thus-obtained acid azide to thermal degradation to give an Isocyanate 
of the formula (III) and hydrolyzing said isocyanate. preferably the modified Curtius rearrangement 
Illustrated below where diphenylphosphoryl azide (DPPA) is used in lieu of sodium azide. 




DPPA/ Base 



rnnw Heating in 

CUOH tert-butanol 



(II J or a derivative thereof 

30 



35 



40 



SO 



55 
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5 



10 



16 



20 



SB 



30 



35 



40 




In the above formulas, R^, I. m and n are as defined in the above formula (I), 

In cases where the above modified Curtius rearrangement is employed, the compound (II) is first 
reacted with diphenylphosphoryl azide in tert-butano! in the presence of a base, such as trimethylamine, 
triethylamine, N,N-dImethylaniline, pyridine, picollne or lutidine, with heating or with heating under reflux. 
The resulting cart)amic acid ester of formula (lb) Is then subjected to hydrolysis, preferably acid hydrolysis 
comprising treatment with an acid, for example trifluoroacetlc acid, hydrochloric acid, acetic acid, 
hydrobromic acid-hydrochloric acid, hydrobromic acid-acetic acid or a mixture of such acid and anisole or 
dioxane. 

The starting compounds (II) can be readily prepared by the method descrilaed in EP-A-252823 or later 
herein In the reference examples. 
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Process 2 



(O) 




R3 

(Ic) 



35 

In file above formulas, R^, RS, RS, i, m and n are as defined in the above formula (1). 

Among the compounds according to the invention, those ureldo compounds of formula (Ic) can bo 
produced by reacting the isocyanate of formula (III) with an amine of the formula (V). 

In this process, the Isocyanate compound (III) Is reacted with an equimolar or excessive amount of the 
compound (V) In an aprotic organic solvent, such as benzene, toluene, xylene, methylene chloride, 
dichloroethane, chloroform, carbon tetrachloride or acetonjtrile. at room temperature or with warming. 



45 



60 



56 
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Process 3 



10 



15 



20 



25 



30 




R13-0H (IV) 



NCO 



(III) 




NHCO0RI3 



(Id) 



35 



40 



In the above formulas/ R^, l, m and n are as defined in the above formula (I) and is a lower alkyl, 
aralky4 or aryl group. 

Among the compounds according to the invention, those carbamic acid ester derivatives of the formula 
(Id) can be produced by reacting the isocyanate (III) with a hydroxy compound of the formula (VI). 

thus, the use of an alcohol or phenol compound or the like hydroxy compound In ileii of tert-butanol in 
the modified Curtlus rean*angement for amine production in Process 1 can give the carbamic acid esters. 

In this process, the isocyanate compound (III), or the mixture of compound (II), diphenylphosphoryl 
azide and base in Process 1 . is reacted with an equlmolar or excessive amount of the compound (VI) at 
room temperature or with warming, If necessary In the presence of an aprotic organic solvent as in Process 
2. ' 



45 



SO 



55 
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Process 4 



10 



76 




NH2 



(la) 

or a salt thereof 



+ 



R4-C00H 



(VII) or a reactive 
derivative thereof 



S6 



30 



3S 



40 



45 



SO 



56 




1NIHC0-R4 



(le) 



In the above formulas. R^, R*. I. m and n are as defined In the above formula (I). 

Among the compounds according to the invention, those amide compounds of the general formula (le) 
can be produced by amldating the amine (la) or a salt thereof with a carboxylic acid of the general formula 
(VII) or a reactive derivative thereof in the conventional manner. • 

As the reactive derivative of compound (VII). there may be mentioned acid halldes, such as acid 
chloride and acid bromide: add azide; active esters, such as esters with N-hydroxybenzotrlazole, N- 
hydroxysucclnlmide and the like; asymmetric acid anhydride; mixed acid anhydrides with alkylcarbonic 
acids, p-toluenesulfonic acid and the like. 

When the compound (Vli) is used in the free carboxylic acid form, the reaction should advantageously 
be carried out in the presence of a condensing agent such as dicyclohexylcarbodllmide. 1.1- 
carbonyldilmldazole or diphenylphosphoryl azide (DPPA). 

The reaction conditions miay vary to some extent depending on the starting materials, in particular the 
type of the reactive derivative of compound (VII). Generally, however, it is advantageous that the starting 
compound (la) be reacted with an equimolar or excessive amount of the other starting compound (VII) in an 
organic solvent inert to the reaction, for example pyridine, tetrahydrofuran, dioxane. ether, N,N-dimethylfor- 
mamide, benzene, toluene, xylene, methylene chloride, dichloroethane. chloroform, ethyl acetate or acetonl- 
trile. 

Depending on the reactive derivative or where the starting compound (la) is used In the form of a salt, it 
Is advantageouis in some instances that the reaction be conducted in the presence of a base, for example 
an organic base, such as trimethylamine, triethylamine, pyridine, picolihe, lutidine, dimethylaniline or N- 
methylmorpholine, or an inorganic base, such as potassium carbonate, sodium carbonate, sodium hydrogen 
cartx^nate. sodium hydroxide or potassium hydroxide. Pyridine may serve also as a solvent 

The optimum reaction temperature may vary depending on the type of the reactive derivative but can 



13 



EP0004251.34 ffne. 7A\producUon.pr6d\IPADFSRoot\Users\CPADYL\\A/inXP\DesktOP\useful stuff\sa200601 31 0-6\EP0004251 34x pc1 Page 14 of 109 



EP 0 425 134 A1 



be selected fn an appropriate manner. 
Process 5 



10 



15 



20 




+ 



R14-NC0 

(VIII) 



(la) 



25 



30 



35 



CO)m 
(CH2)e (CH2)n 




NHCONH-R14 



(If) 



40 



In the above formulas. H^, I, m and n are as defined In the above formula (I) and R^* is a lower alkyl. aryl 
or aralkyi group. 

The ureldo compounds (If) according to the invention can t>e produced by reacting the amine obtained 
in Process 1 with an isocyanate of the formula (VIII). 

The reaction may be carried out substantially in the same manner as Process 2. 



45 



50 



55 
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Process 6 



TO 



75 



so 



25 



30 




NH2 



_j- R4-S02X 
(IX) 



(la) 



(0)„ 
f 

{CE2)c (CH2)„ 




NHS02-R4 



(Ig) 



35 



40 



4S 



In the above formulas, R^, R*. t. m and.n are as defined in the above formula (I) and X is a halogen atom. 
The halogen atom X Is, for example, a chlorine atom or a bromine atom. 

The sulfonamide compound of the above general formula (Ig) can be produced by reacting the amine 
obtained in Process 1 with a sulfonyl hallde compound of the general formula (IX), 

The reaction may be conducted in the same manner as that case of Process 4 in which an acid hallde 
Is used. Thus, generally, the reaction is carried out advantageously in a solvent inert to the reaction, for 
example acetone, methyl ethyl i<etone, ether, dioxane. tetrahydrofuran, dimethylformamide or methylene 
chloride, in the presence of a base capable of promoting the reaction by accepting the byproduct hydrogen 
hallde, for example sodium hydroxide, potassium hydroxide, pyridine, triethylamine, trimethylamine, 
picollne, lutldine. dimethylanlllne or N-methylmorphollne, at room temperature or with heating. 

Although It is also possible to carry out the reaction using an excess of the starting compound (la) in 
lieu of the above-mentioned base for promoting the reaction, it is preferable that the starting compound (la) 
be reacted with a substantially equlmolar amount of the compound (IX) In the presence of a base. 



50 
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Process 7 



10 



IS 



20 




NH2 



(X) 



(la) 



25 



30 



35 



Further with Ri6^Y2 
(XI), as desired 




(Ih) 



40 



50 



55 



In the above formulas, R3, I. m and n are as defined In the above formula (I), R^s jg a lower alkyi group, 
R^^ is a lower alkyI group differing from R^^, R^'' is a hydrogen atom, the same group as R^^ or the same 
group ias R^^, and and are the same or different and each is a halogen atom or an organic sulfonic 
acid residue. 

The halogen atom just mentioned above is, for example, an iodine atom, a bromine atom or a chlorine 
atom. As the organic sulfonic acid residue, there may be mentioned alkanesulfonic acid residues, such as 
methanesulfonyloxy and ethanesulfonyloxy, and aromatic sulfonic acid residues, such as benzenesul- 
fonyloxy and toluenesulfonyloxy, in particular p-toluenesulfonyloxy. 

Among the compounds according to the invention, those mono- or di-lower alkylamino-substituted 
compounds of the formula (Ih) can be produced in the conventional manner by N-alkylation starting with the 
amine obtained in Process 1. 

For producing mono-lower alkylamino or symmetric di-lower alkylamino derivatives, the compound (la) 
is. reacted with a substantially equimofar amount of or about two moles per mole of (la) of the lower alkyI 
halide or sulfonate of the fonnula (X). 

For producing asymmetric lower alkylamino derivatives, the mono-lower alkylamino compound obtained 
in the above manner is reacted with a lower alkyl halide or sulfonate other than the compound (X) used In 
the above reaction. 

Both N-alkylation,reactions can be carried out under the same reaction conditions. 

Thus, when Y^ or Y^ in the reactant (X) or (XI) Is a halogen atom, the reaction is generally carried out 
advantageously in an organic solvent, such as benzene, toluene, xylene, dimethylformamlde, dimethyl 
sulfoxide, acetonitrile, methylene chloride or dichloroethane. although the reaction can proceed even In the 
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absence of such a solvent. 

The reaction is preferably carried out at room temperature or with warming or with warming under 
reflux. 

For smooth progress of the reaction, it is advantageous In certain instances to . add to the reaction 
S system a secondary or tertiary base, such as pyridine, picoHne, N,N-dimethylanillne, N-methylmorpholine, 
trimethylamlne, triethylamine or dimethylamine. or an Inorganic base, such as potassium carbonate, sodium 
carbonate or sodium hydrogen carbonate. 

When the reactant (X) or pCI) is an organic sulfonic acid residue-substituted compound, the reaction 
may be advantageously carried out in an organic solvent inert to the reaction, for example ether, methanol, 
70 ethanol, toluene or tetrahydrofuran, with cooling or at room temperature. The reaction period can be 
selected in an appropriate manner taking other reaction conditions into consideration. 

For producing mono-lower alkylamino derivatives, it is also possible to introduce a protective group into 
the amino group of the compound (la) prior to N-alkylatlon for avoiding tertiary amine formation and 
eliminate the protective group following the N-alkylatlon reaction. As such protective group, there may be 
76 mentioned toluenesulfonyl. acetyl, phenacylsulfonyl, trifluoromethanesulfonyl. bisbenzenesulfonyl and the 
like. The protective group elimination (deprotection) can be readily accomplished in the conventional 
manner by hydrolysis using an acid or base, for Instance. 

Process 8 (Alkylation) 



25 



30 



35 



40 



45 



SO 
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(0)m 



(CH2)e 



S 




5 



R7'X 




(CH2)n 



70 




(Ik) 



75 



In the above formulas, R^' is a lower alkyl group, an aralkyl group, an aryl group which may optionally have 
one or more substituents each independently selected from the group consisting of a lower alkyl group and 
a halogen atom, or an acyl group, and I. m, n, and X are as defined in the above formula (I). 

Among the compounds of the formula (I), those compounds (Ik) In which the substituent on the aryl 
20 group Is -6-R^ can be produced by hydrolyzing a compound of the formula (li) shown above with an alkali 
such as sodium hydrogen carbonate or caustic soda and further reacting the resulting corripound (Ij) with a 
halide of the formula R^'X. 



30 



35 



40 



45 



50 
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Process 9 (Coupling) 
{0)m 




19 
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can be produced by treating a compound of the above formula (II) with a base such as caustic soda, caustic 
potash or sodium hydrogen carbonate and reacting the resulting compound (Im) with an amine of the 
formula 

HN<^ I . 



10 The amidation in the latter step can be carried out In the same manner as Process 4. 
Process 10 (Alkylation) 

'6 (0)m 

4 



20 



25 



30 



R18X 



40 




COOH 



C00R18 



do) 



45 In the above formulas, B}^ Is a lower alkyi group, arid I. m, n, and X are as defined in the above formula 
(I). 

, Among the compounds of the formula (I), those compounds (lo) in which, the substituient on the aryl 
group is a lower alkoxycarbony! group (-COOR''8) can be produced also by reacting the compound (Im) with 
a lower aikyl halide (R^^X). The reaction can proceed with ease in a solvent, such as dimethylformamlde, 
50 methyl ethyl ketone, ethyl acetate or benzene, in the presence of a base. 



55 



20 



EP000425134 lfite: /A\produciion.prQd\IPADFSRool\Use r s\CPADYL\WinXP\Desklop\useful stuff\SQ2006Q1310~6\EP000425134 xpc1 



Page 2i of I DS 



EP 0 425 134 A1 



Process 11 



10 



75 



20 




dp) 



25 



30 



35 



40 



(0)m 
{CH2)e (CH2)n 




(Iq) 



Among the compounds of formula (J), those compounds (Iq) in which A Is a sulfur atom can be 
produced by treating the corresponding compound (Ip) In which A is an oxygen atom with phosphorus 
pentaisulfide in the presence of a base. 



45 



50 



55 
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Process 12 




(Is) 



Among the compounds of the fomdula (I), those S-oxide compounds (Is) in which m' is 1 or 2 can be 
produced by treating the corresponding thio compound (Ir) with an oxidizing agent in the conventional 
manner in a solvent such as chloroform or dichloromethane. Generally usable as the oxidizing agent are 10 
to .40% hydrogeh peroxide, perbehzolc acid, m-chloroperbenzolc acid arid the like. In this case, the 
monooxide (m = 1) or dioxide (m = 2) can be produced as desired by appropriately selecting such 
^ reaction conditions as reaction period, temperature and amount of oxidizing agent. 

The reaction product produced in each of the processes mentioned above is isolated and purified either 
in the free form or In the form of a salt The product in free form can be converted to salts thereof by 
subjecting the free-form compounds to a conventional salt formation reaction. 

The isolation and purification can be effected by such chemical procedures as extraction, concentration, 
crystallization, filtration, recrystallization and various types of chromatography. 

the compounds (I) according to the invention, inclusive of salts thereof, have PAF-antagonizing activity 
and are useful in the treatment and prevention of various diseases Induced by PAF. In particular, they can 
be used as antiasthmatic agents, antiinflammatory agents, antinuclear agents, shock symptom relievers, 
therapeutic agents for ischemic heart diseases, ischemic cerebral disease, liver disease, thrombosis and 
nephritis, and rejection suppressing agents In organ transplantation, among others. 

Among the compounds according to the present invention, there are compounds having active oxygen 
production inhibiting activity as well. They are partlculariy useful as antiinflammatory agents, antiulcer 
agents, shock symptom relievers, and therapeutic agents for ischemic heart diseases. Ischemic cerebral . 
disease, liver disease and nephritis. Some compounds of the present Invention possess an activity In 
gg depressing endothelin activities. 

The anti-PAF activity of the compounds according to the invention has been confirmed In the following 
manner. 
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Inhibition of PAFinduced platelet aggregation 



5 Test method: 

Nine volumes of b(ood was taken from male Japanese white rabbits weighing about 3 kg via the 
auricular artery into a plastic syringe containing 1 volume of 3.8% aqueous solution of sodium citrate. The 
blood was centrifuged at 270 x g for 10 minutes to give a supematant, which was the so-called *'platelet rich 

10 plasma (PRP)". The remaining portion of the blood was further centrifuged as 1,100 x g for 15 minutes to 
give platelet poor plasma (PPP). The number of platelets was adjusted to 500,000 per microliter by diluting 
PRP with PPP and the PAF-induced platelet aggregation was estimated by the method of Bom and Cross 
[Journal of Physiology, vol. 168. pages 178-195 (1963)]. 

Thus, the change in light transmittance of PRP as caused by PAF (10*"^ M) was measured using an 

T5 NBS hematotracer (Niko Bioscience), Each test compound was added 2 minutes prior to addition of PAF 
and ICso (50% inhibitory concentration) value was determined based on the percent inhibition data relative 
to the maximum light transmittance after addition of PAF in the control. The results thus obtained with a 
number of representative compounds are shown below in Table 1. 

20 Table 1 



30 



Example 


ICso 


Example 


ICso 


Example 


ICso 


No, 


(WM) 


No. 


(UM) 


No. 


(llM) 


6 


0.092 


71 


0.069 


108 


0.049 


26 


0.088 


72 


0.088 ' 


117 


0.099 


34 


0.035 


73 


0.099 


119 


0.088 


40 


0.085 


74 


0.075 


120 


0.076 


41 


0.086 


75 


0.061 


121 


0.069 


42 


0.081 


81 


0.083 


122 


0.018 


61 


0.074 


92 


0.092 






63 


0,032 


93 


0,086 






68 


0.062 


103 


0.094 






69 


0.072 


104 


0.099 







The compounds according to the present invention do not inhibit ADP (3 ii.M)-induced, arachidonic acid 
(100 uM)-induced or collagen (10 jxg/ml)-induced platelet aggregation and therefore appear to antagonize 
PAF specifically. 

Some of the compounds according to the present invention show a long duration of action and are 
stable in aqueous solution. Such compounds can be used not only in the form of oral preparations but also 
In the form of injections or the like liquid preparations. 

The compounds (I) according to the present invention can be safely administered to humans orally or 
nonorally either as such or in admixture with known pharmaceutically acceptable carriers, excipients and/or 
the like, namely in the form of pharmaceutical preparations [e.g. tablets, capsules, powders, granules, pills, 
ointments, syrups, inlections (lyophllizate form and solution form). Inhalations, suppositories]. The dose may 
vary depending on the subject to be treated, route of administration, symptom and other factors. Generally, 
however, a daily dose of 0.1 to 500 mg, preferably 1 to 200 mg, per adult human is administered orally or 
nonoraily In two or three divided doses. 



65 
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Dosage Form Example 1 


Tablets 




Compound of Example 119 


•20 mg 


Lactose 


57 mg 


Com starch 


38 mg 


Hydroxypropylcellulose 


4mg 


Magnesium stearate 


1 mg 


Total (per tablet) 


120 mg 



The compound of Example 1 19 (20 g), 57 g of lactose and 38 g of corn starch are mixed up 
homogeneously. Then 40 g of 10% hydroxypropylcellulose solution is added- and the resulting mixture is 
wet-granulated. After sieving, the granules are dried and mixed with 1 g of magnesium stearate. The 
resulting mixture Is tableted using a die-punch system (7 mmt, 5,6 R). 



Dosage Form Example 2 


Capsules 


Compound of Example 119 
Crystalline cellulose 
Crystalline lactose 
Magnesium stearate 


15 mg 
40 mg 
144 mg 

1 mg. 


Total (per capsule) 


200 mg 



30 The compound of Example 119 (15 g), 40 g of crystalline cellulose, 144 g of crystalline lactose and 1 g 
of magnesium stearate are mixed up homogeneously and the nrtlxture is filled Into No. 3 capsules using a 
capsule fining machine. * 



Dosage Form Example 3 


Lyophillzed preparation 


Compound of Example 119 
D-Mannltol 


1 mg 
50 mg 


Total (per vial) 


51 mg 



The compound of Example 119 (1 g) and 50 g of D-Mannltol are dissolved, In that order, In 800 ml of 
water. Water is added to the solution to make one liter. The resulting solution Is subjected to bacterial 
filtration, then distributed In 1-ml portions into vials and lyophillzed. The thus-obtained lypphllizate In each 
vial is dissolved in distilled water for injection or the like prior to use. 

The following examples are further Illustrative of the present invention. Unless otherwise Indicated, the 
ratios used hereinafter are by volume. 



Reference Example 1 



55 
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5 




COzCHs 



A miKture of 28.1 g of 3-bromoacetylpyridine hydrobromlde, 17,2 g of L-cysteine methyl ester 
hydrochloride and 100 ml of water was stin-ed at room temperature for 4 hours. The reaction mixture was 
ice-cooled, 25 ml of pyridine and 3.8 g of sodium borohydride were added thereto, and the mixture was 
stirred overnight at room temperature. The reaction mixture was diluted with 500 ml of water and extracted 
with methylene chloride. The extract was dried over anhydrous sodium sulfate and the solvent was then 
distilled off under reduced pressure. The residue was subjected to silica gel column chromatography. 
Elution with ethyl acetate-n-hexane (1:2) gave 4.9 g of (3R,5S)-3-methoxycarbonyl-5-(3-pyridyl)- 
thiomorpholine. 
Melfing point: 98-101 ' C 



20 



Elemental analysis (for C11HUN2O2S) 




C(%) 


H (%) 


N (%) 


S (%) 


Calcd.: 
Found: 


55.44 
55,23 


5.92 
5.94 


11.76 
11.70 


13.46 
13.45 



Reference Example 2 

30 ' 



35 




A mixture of 0,6 ml of fonmic acid and 1.5 ml of acetic anhydride was added to a mixture of 1,9 g of 
(3R,5S)-3-methoxycarbonyl-5-(3-pyrldyl)thiomorpholine and 16 ml of methylene chloride with ice cooling, 
and the resultant mixture was stirred at room temperature for 4 hours. The solvent was then distilled off 
under reduced pressure, the residue was dissolved In 30 ml of methylene chloride, and the solution was 
neutralized with saturated aqueous sodium hydrogen carbonate solution and then extracted with methylene 
chloride. The extract was dried over anhydrous sodium sulfate and the solvent was distilled off under 
reduced pressure. The residue was recrystalllzed from methylene chioride-n-hexane to give 2.1 g of 
(3R,5S)-4-formyl-3-methoxycarbonyl-5-(3-pyrldyl)thiomorphoIlne. 
Melting point: 101 -104*C 



Elemental analysis (for CT2H1+N2O3S) 




C(%) 


H(%) 


N (%) 


S (%) 


Calcd.: 
Found: 


54,12 
54.04 


5.30 
5,24 


10.52 
10.47 


12.04 
12.22 
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Reference Example 3 



5 



10 




To a miKture of 2.1 g of (3R,5S) 4-forrnyl-3-methoxycarbonyi-5-(3-pyridyl)thiomorphol!ne and 24 ml of 
methanol was added 9 ml of 1 N aqueous sodium hydroxide. The resultant mixture was stirred ait room 
temperature for 3 hours. 1 N Hydrochloric acid (9 ml) wad added to the reaction mixture with ice cooling 
and the solvent was distilled off under reduced pressure. Hot ethanol <80 ml) was added to the residue, the 
insoluble matter was removed, and the solvent was distilled off under . reduced pressure to give 2 g of 
(3R.5S)-4-formyl-5-(3-pyridyl)thiomorpholine-3-carboxylicadd. 
Melting point: 1 80-1 83 ' C (decomposition) 



Elemental analysis (for Ci 1 HiaNaOaS) 




C(%) 


H (%) 


N (%) 


S (%) 


Calcd.: 
Found: 


52.37 
52.23 


4.79 
4.73 


11.10 
11.10 


12.71 
12.45 



. 30 

Reference Example 4 



05 



40 



4S 




• CH3COOH 

Acetic anhydride (6 ml) was added to a mixture oif 5 g of 2-(3-pyrldyl)thiazolidine-4-carboxyllc acid and 
50 ml of methylene chloride with Ice cooling. The resultant mixture was stin-ed overnight at room 
temperature. The reaction mixture was concentrated under reduced pressure, ether was added to the 
residue for washing the same, the ether was then removed by decantation, and the residue was dried to 
give 5.84 g of 3-acetyl-2-(3-pyridyl)thIazplidlne-4-carboxyllc add acetate. 
Mass analysis, m/z: 252 (M-CHsCOOH)* 

Reference Example 5 
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5 




A mlKture of 6.84 g of 3-acetyl-2-(3-pyridyl)thfazolidine-4-carboxylic acid, 7 ml of methylene chloride 
and 4.16 g of triethylarnine was added dropwise over 1.75 hours to a mixture of 7.49 g of p-to!uenesulfony! 
chloride, 15 ml of methylene chloride and 3.38 g of methyl 2.3-dichloropropionate at 40-42" C. After 
completion of the addition, the resultant mixture was stirred at the same temperature for 20 minutes. Then, 
6.21 g of triethylamlne was added to said mixture over 1 hour at the same temperature. Water (10 ml) was 
added to the reacdon mixture and, after phase separation, the organic layer was separated, washed with 
water, dried over anhydrous magnesium sulfate and concentrated under reduced pressure. The oily residue 
was subjected to silica gel column chromatography (with 150 g of silica gel). Elution with chloroform gave 
3,3 g of methyl 5-methyl-3-(3-pyrldyl)-1Ht3H-pyrrolo[1,2-c]-7-thlazolecarboxylate. 
NMR spectrum (QDCb) 

6: 1.83 {3H, s), 3.78 (3H, s). 4.38-4.5 (2H, m), 6.27 (1H. d). 6.36 (1H, d), 7.1-7.4 (2H, m), 8.38 (1H. s), 8,54 
(1H.t) 



Reference Example 6 

25 



30 




A mixture of 1.8 g of (3R,5S)-4-formyh5-(3-pyridyl)thiomorpholine-3-carboxyHc acid. 1.2 ml of 
triethylamlne and 14 ml of methylene chloride was added to a mixture of 1.5 g of p-toluenesulfonyl chloride. 
1 ml of methyl 2,3-drchloroproplonate and 7 ml of methylene chloride under reflux and the resultant mixture 
was refluxed for 1 hour with stirring. Triethylamlne (2.3 ml) was added to the reaction mixture. The whole 
mixture was further refluxed for 2 hours with stirring, then cooled to room temperature, diluted with 100 ml 
of water and extracted with methylene chloride. The extract was dried over anhydrous sodium sulfate and 
the solvent was then distilled off under reduced pressure. The residue was subjected to silica gel column 
chromatography. Elution with ethyl acetate-n-hexane (1:1) gave 1.24 g of a light-yellow oil. The oil was 
dissolved in 13 ml of methanol, 6.6 ml of 1 N aqueous sodium hydroxide was added, and the mixture was 
refluxed overnight with stirring and then cooled to room temperature. 1 N Hydrochloric acid (6.6 ml) was 
added, and the resultant mixture was stirred for 30 minutes. The solvent was distilled off under reduced 
pressure and the residue was subjected to silica gel column chromatography. Elution. with chloroform- 
methanol (10:1) gave 810 m^g of (4S)-3.4-dihydro-4-(3-pyridyl)-1H-pyrrolo[2,1-c]thlazine-8-carboxylic acid. 
Mass analysis, m/z: 260 (M ) 
NMR spectrum (DMSO-de) 

so «: 3.30 (2H. ddd). 4.18 (2H. s). 5.65 (1H. t); 6.35 (IH, d). 6.39 (1H. d). 7.34 (2H. br). 8.0-8.7 (2H. m). 11.96 
(1H.br) 



Reference Example 7 

55 
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COOCH3 



10 



IS 




COOH 



20 



25 



A solution of 2,4 g of potassium hydroxide in 14 ml of water was added to a mixture of 3.32 g of methyl 
5-methyl-3-(3-pyrldyl)-iH.3H«pyrro!o[1,2-c}-7-thia2olecarboxylate and 9 ml of ethanol and the resultant 
mixture was stirred at 40* C for 17 hours. The reaction mixture was cooled and adjusted to pH 4 by addition 
of concentrated hydrochloric acid. The resultant crystals were collected by filtration, washed with ethanol 
and dried to give 2.45 g ot 5-methyl-3-(3-pyridyl)-1H,3H-pyrrolo[1,2-c]-7-thlazolecarboxylic acid. 
Melting point: 225* C. 



Example 1 



30 



35 




DPPA,NE(^3 



COOH 



tert-butanol 



40 



45 




NHC00C(CH3)a 



so 



55 



A mixture Of 2.06 g of 3-(3-pyridyl)-1H,3H-pyrrolo[1,2-c]-7-thiazolecarboxylic acid, 2.31 g of diphenyl- 
phosphoryl azlde, 0.85 g of trlethylamlne and 10 ml of tert-butanol was heated at 80"C for 16 hours with 
stin'Ing. The reaction mixture was concentrated under reduced pressure and the residue was dissolved in 
150 ml of ethyl acetate. The ethyl acetate solution was washed In sequence with dilute aqueous sodium 
hydrogen carbonate solution and water, and dried over anhydrous magnesium sulfate. The solvent was then 
distilled otf under reduced pressure and the residue was subjected to silica gel column chromatography 
<witii 30 g of silica gel). Elution with toluene-etiiyl acetate (9:1) gave 1,415 g of 7-tert-butoxycarbonylamino- 
3-(3-pyrldyl)-1 H,3H-pyrrolo[1 ,2-c]thla2ole. 
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5 



Elemental analysis (for C1SH19N3O2S) 




C (%) 


H (%) 


N(%) 


S (%) 


Calcd.: 
Found: 


60.54 
60.74 


6.03 
5.97 


13.24 
13.10 


10.10 
10.14 



Mass analysis, m/z: 317 (M*) 

Example 2 



20 



25 




Trlfluoroacetlc acid (10 ml) was added to 1.4 g of 7-tert-butoxycarbonylamlno-3-(3-pyridyl)-1H.3H- 
pyrrolo[1,2-c]thia2:ole with Ice cooling. The mixture was stirred at room temperature for 1 hour and the 
solvent was then distilled off under reduced pressure. The residue was dissolved in ethyl acetate, 4 N 
hydrogen chloride solution In dioxane was added in large excess, and the resultant crystals were collected 
by filtration, washed with ethyl acetate and dried to give 1,3 g of 7-amino-3-(3-pyrldyl)-1 H,3H-pyrrolot1 .2-c]- 
thiazple dihydrochloride. 
NMR spectrum (DMSO-dG) 

5: 4.37 (2H, q), 6.28 (1H. d). 6.71 (1H, d). 6.85 (1H, s), 7.81-8.14 (2H, m), 8.70 (1H,d). 8.82 {1H. dd). 
Mass spectrum, m/z: 217 (M-2HCI)* 

Treatment of the dihydrochloride with an alkali gave 7-amino-3-(3-pyridylHH,3H-pynrolo[1.2-clthiazole. 
NMR spectrum (CDCI3) 

5: 4.18 (2H, s). 6.02 (1H. d), 6.23 (1H. d). 6.36 (1H, d). 7.39 (1H. dd). 7.72 (1H. dt). 8,62 {1H. dd), 8.69 (1H. 
dd) 

Mass spectrum, m/z: 217 (M ) 

The corresponding fumarate was. produced In the following manner. 
7-Amlno-3-(3-pyrldyl)-1H.3H-pynrolo[1,2-'Clthiazole (430 rhg) was dissolved in 5 ml of isopropanol. To the 
solution was added a mixture of 230 mg of fumaric add and isopropanol. The resultant mixture was stirred 
at room temperature for 1 hour. Collection of the resultant crystals by filtration gave 350 mg of 7-amino-3- 
(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-clthiazole fumarate. 
Melting point: 120-126* C (decomposition) 



29 



EPQ00425134 rfne:/A\producUon.prod\I PADFSRoonUs ers\C PADYL\WinXPNDesktop\useful stuff \sq2 00601310-6\EP000425134 xpc] Page 30 of 109 



EP 0 425 134 A1 



Elemental 
analysis 




S (%) 


calcd.: 
Found: . 


9.62 
9,60 



10 

Example 3 



75 



20 




25 



30 




NHCO(CH2)4CH3 



35 



40 



4B 



n-Caprolc anhydride (0.4 g) was added to a mixture of 300 mg of 7'-amino-3-(3-pyrldyl)-1H,3H-pyrrolo- 
[1,2-c]thlazole dihydrochloride. 3 ml of chloroform and 1 ml of triethylamlne and the resultant mixture was 
stirred at room temperature for 2 days. Ethyl acetate (50 ml) was added, arid the mixture was washed with 
dilute aqueous sodium hydrogen carbonate solution and water in that order and dried over anhydrous 
magnesium sulfate, The solvent was distilled off under reduced pressure and the residue was subjected to 
silica gel column chromatography. Bution with chldrofbrm gave 210 mg of 7-hexanamido-3-(3i3yrldyl)- 
1 H.3H-pyrrolo[1 .2-c]thia2ole. 



Elemental 
analysis (for 
C17H21N3OS) 




S (%) 


Calcd.: 
Found: 


10.17 
9.88 



NMR spectrum (CDCIa) 

5: 0.90 (3H, t), 1.1-1.5 (4H. m), 1.5-2.0 (2H.m). 2.29 (2H. t). 4.24 (2H. s). 6.04 (1H, d). 6.14 (1H. d). 6.24 (1H, 
s). 7.1-7.3 (2H, m). 7.51 (1H. dt). 8.4-8.6 (2H. m) 



Example 4 



30 
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Benzoyl chloride (200 mg) was added to a mixture of 300 mg of 7-amino-3-(3-pyridyl)-1 H,3H-pyrrolo- 
[1 .2-c]thlazole dihydrochloride, 3 ml of chloroform and 1 ml of triethylamine with Ice cooling. The resultant 
mixture was stirred overnight at room temperature and then treated in the same manner as Example 3 to 
give N-t3'-(3-pyridyl)-1H,3H-pyrro!o[1,2-clthiazol''7-yl]benzamide. Recrystallizatfon from isopropyl alcohol 
gave 140 mg of crystals. 
Melting point 150-151*0 



Elemental analysis {for CigHisNaOS) 




C (%) 


H(%) 


N (%) 


S {%) 


Calcd.: 
Found: 


67,24 

67.08 


4.70 

4.65 


13.07 
13.02 


9.98 

9.86 



Example 5 



30 




One drop of N,N-dlmethylformamlde was added to a mixture of 300 mg of 3-phenylpropionlc acid and 5 
ml of methylene chloride, followed by addition of 2 ml of oxalyl chloride with Ice cooling. The resultant 
mixture was stirred at room temperature for 1 hour, the solvent and excess oxalyl chloride were distilled off 
under reduced pressure to give 3-phenylproplonyl chloride. The acid chloride thus obtained and 330 mg of 
7-amino-3-(3-pyridyl)-1H.3H-pyrrolo[1.2-c]thiazole dihydrochloride were used as starting materials and the 
procedure of Example 4 was followed to give 38 mg of 7-(3-phenylproprionamido)-3-{3-pyridyl)-1H.3H- 
pyrrolo[1 ,2-c]thiazole. 
Melting point: 1 48-1 49 * C 



Elemental 




analysis (for 


CaoHigNaOS) 




S{%) 


Calcd.: 


9.18 


Found : 


9.42 
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Example 6 



5 




m-Anisic acid (500 mg) and 500 mg of 7-amino-3-(3-pyrfdyl)-1 H,3H-pyrrolo[1 ,2-c]thfazo!e were used as 
starting nnaterials and tfie procedure of Example 5 was followed to give 60 mg of m-methoxy-N-[3"(3- 
pyridyl)-1 H.3H-pyrrolo[1 ,2-c]thlazol-7-yl]benzamide. 
Melting point: 134-135*0 



Elemental analysis (for Ci9Ht7N302S) 




C (%) 


H(%) 


N (%) 


S (%) 


Calcd.: 
Found: 


64.94 
65.00 


4,88 
4.84 


11.96 
11.90 


9,12 
9.14 



Example 7 



35 




7-Amino-3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thla20le (500 mg) and 430 mg of plcolinoyl chloride hy- 
40 drochloride were used as starting materials and the procedure of Example 4 was followed to give 410 mg of 
7-(2-pyrldlnecarboxamido)-3-(3-pyridyl)-1 H,3H-pyrroIo[1 ^-c]th{azole. 
NMR spectrum (CDCU) 

S: 4.46 (2H. s). 6.27 (1H. d),^6.36 (1H. s), 6.38 (1H. s), 7.11-7.98 (4H. m). 8.2^ (1H, dt), 8.32-8.63 (3H. m) 
Mass analysis, nn/z: 322 (M*) . 



Example 8 



55 
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s 




10 Phenyl isocyanate (275 mg) was added to a solution of 500 mg of 7-amino-3-(3-pyridyl)-1 H,3H-pyrrolo- 
[1,2-c]thiazole in 5 ml of methylene chloride with ice cooling and the mixture was stin-ed. After 30 minutes, 
the resultant crystals were collected by filtration, washed with ethanol and recrystalllzed from ethanol to give 
260 mg of 7-(3-phenylureido)-3-(3-pyridyl)-1H,3H-pyrrolo[1.2-c]thiazole. 
Melting point: 21 3-21 5 ' C 

15 



Elemental analysis (for CibHigN^OS) 




C (%) 


H(%) 


N (%) 


S (%) 


Calcd.: 
Found: 


64.26 
63.^9 


4.79 
4.82 


16.65 
16.48 


9.53 
9.70 



25 

Example 9 



30 




NHCOlSIHCHa CH^ CHz CH» 



n-Butyl isocyanate (150 mg) was added to a mixture of 300 mg of 7-amino-3-(3-pyridyl>-1H,3H-pyrrolo- 
[1,2-clthlazole dihydrochlorlde, 3 ml of chloroform and 1 ml of triethylamine and the resultant mixture was 
stirred overnight at room temperature. Ethyl acetate (100 ml) was added to the reaction mixture and the 
resultant mixture was washed with dilute aqueous sodium hydrogen carbonate solution and water in that 
order and dried over anhydrous magnesium sulfate. The solvent was then distilled off under reduced 
pressure and the solid residue was recrystallized from isopropyl alcohol in the presence of. activated carbon 
to give 60 mg of 7"(3-butylureldo)-3-(3-pyridyl)-1 H.3H-pyrrolo[1 ,2-c]thiazole. 
Melting point: 191-192* C 



50 



Elemental analysis (for CisHzoN^OS) 




'C(%) 


H(%) 


N(%) 


S(%) 


Calcd.: 
Found: 


60.73 
60.44 


6.37 
6.30 


17,71 
17.53 


10.13 
9.88 



55 

Example 10 



33 
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5 




A mixture of 500 mg of 7-amino-3-(3-pyridyl)-1H,3H-pyrroIo[1.2-c3thiazole, 330 mg of methyl iodide, 5 
ml of N.N-dlmethylformamide, 330 mg of anhydrous potassium carbonate and a catalytic amount of tetra-n- 
butylammonlum bromide was stirred overnight at room temperature. Ethyl acetate (50 ml) was added to the 
reaction mixture, the whole mixture was washed with water and dried over anhydrous magnesium sulfate, 
and the solvent was distilled off. The residue was subjected to silica gel column chromatography (with 20 g 
of silica gel). Elution with toluene-ethyl acetate (4:1) gave 90 mg of 7-dimethylamino-3-(3-pyridyl)-1H.3H- 
pyrrolofl .2-c]thiazole. 
NMR spectrum (GDCh) 

5: 2.74 (6H, s). 4.29 (2H, s). 6.01 (1H, d). 6.18 (1H. d), 7.21-7,36 (1H. m), 7.55 (iH.dt), 8.51 (1H. dd), 8.58 
(1H, dd) 

Mass analysis, m/z: 245 (M^^) 



Example 11 



30 



35 



40 



4S 




Diphenylphosphoryl azide (0.69 g) was added to a mixture of 0.61 g of 3-(3-pyridyl)~1 H,3H-pyrrolo[1 .2- 
c]thiazolecarboxylic acid. 5 ml of N,N-dimethylformamlde and 0.26 g of triethylamine, and the resultant 
mixture was stirred overnight at room temperature. Ethyl acetate (200 ml) was added to the reaction mixture 
and the whole mixture was washed In sequence with dilute aqueous sodium hydrogen carbonate solution 
and water and dried over anhydrous magnesium sulfate. The solvent was then distilled off. 5 ml of xylene 
was added to the residue and the mixture was heated under reflux for 1 hour. 3-Phenylpropylamine (0.6 g) 
and 5 ml of toluene were added to the reaction mixture, whereupon crystals precipitated out. The crystals 
were collected by filtration and recrystallized from ethanol in the presence of activated carbon to give 300 
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mg of 7-(3-phenethylureldo)-3-(3-pyrldyl)-1 H,3H-pyrrolo[1 ,2-c]thlazole. 
Melting point: 174-175' C 



Elemental analysis (for C21H22N4OS) 




C{%) 


H(%) 


N{%) 


S(%) 


Calcd.: 
Found : 


66.64 
66.38 


.5.86 
5.80 


14.80 
14.75 


8.47 
8.49 



IS 



Exannple 12 



20 




NHCON NCHzCHgCHa' 




25 



30 



35 



40 



45 



Diphenylphosphoryl azide (0.68 g) was added to a mixture of 0.61 g of 3-(3-pyrldyl>-1 H.3H-pyrrolo[1 ^- 

clthlazplecarboxylic add, 5 ml of N.N-dfmethylformamide and 0.26 g of triethylamine, and the resultant 
mixture was stirred overnight at room temperature. Ethyl acetate (200 ml) was added to the reaction 
mixture, the whole mixture was washed in sequence with dilute aqueous sodium hydrogen carbonate 
solution and water and dried over anhydrous magnesium sulfate, and the solvent was distilled off under 
reduced pressure. 

Xylene (5 ml) was added to the residue and the mixture was heated under reflux for 1 hour. To this reaction 
mixture was added a solution of 0.6 g of 1-(3-phenylpropyl)pipera2lne in 5 ml of toluene with ice cooling. 
The resultant mixture was heated under reflux for 1 hour. Then, the solvent was distilled off, 15 ml of 1 N 
hydrochloric acid was added, and the mixture was washed with ethyl acetate, made alkaline by adding 
sodium hydrogen carbonate In large excess and extracted with ethyl acetate. The extract was washed with 
water and dried over anhydrous magnesium sulfate, and the solvent was distilled off under reduced 
pressure. The residue was subjected to silica gel column chromatography (with 15 g of silica gel). Etution 
with chloroform-methanol (19:1) gave 700 mg of 7-[[[4-(3-phenyl)propyl]-1-piperazinyl]carboxamido]-3-(3- 
pyridyl)-1 H.SH-pyn-oloEl .2-c]thiazole. 
NMR spectrum (CDCI3) 

5: 2.6-3.0 (2H, m). 2.2-2.8 (8H. m), 3.42 (4H. d). .4.18 (2H. s). 5.99 (1H, d). 6.10 (1H. d). 6.22 (1H. s), 7.0-7.3 
(6H, m). 7.48 (1H. dt), B.4-BJ58 (2H, m) 
Mass analysis, m/z: 447 (M*). 



Example 13 



50 



55 




35 
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■ m-Nltrobenzoyl chloride (190 mg) was added to a mixture of 220 mg of 7-amino-3-(3-pyridyl)-1H,3H- 
pyrrolo[1 ,2-c]thiazole, 2 ml of methylene chloride and 0.2 ml of triethylamine with ice cooling. The resultant 
mixture was stirred overnight at room temperature. Saturated aqueous sodium hydrogen carbonate solution 
(60 ml) was added, and the whole mixture was extracted with methylene chlpride. The extract was dried 
5 over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the residue was 
subjected to silica gel column chromatography. Elution with methylene chloride-ethyl acetate (2:1) followed 
by recrystalllzation from methylene chloride-n-hexane gave 230 mg of 7-(m-nilrobenzoyl)amfno-3-(3- 
pyrldy[)-1 H,3H-pyrrolo[1 ,2-c]thlazo!0. 
Melting point: 1 81 -1 84 * C 

10 



Elemental analysis (for 






Ci8H14Ns.O3S-O.4H2O) 








C(%) 


-H(%) 


N (%) 


S (%) 


Calcd.: 


57.87 


3.99 


15.00 


8.58 


Found: 


57.96 


3.81 


14.88 


8.55 



Example 14 



30 




One drop of N,N-dimethylfomiamlde was added to a mixture of 180 mg of p-anisic acid and 2 ml of 
melhyl€>ne chloride, followed by addition of 0.4 ml of oxalyl chloride with Ice cooling. The mixture was 
stirred at room temperature for 1 hour and then the solvent and excess oxalyl chloride were distilled off 
under reduced pressure to give p-anisoyi chloride. The thus-obtained acid chloride and 220 mg of 7-amino- 
3-(3-pyridyl)-1H,3H-pyrrolot1.2-c]thla2ole were used as starting materials and the procedure of Example 13 
was followed to give 210 mg of 7-(p-methoxybenzoyl)amino-3r(3-pyridyl)"1H,3H-pyrrolo[1,2-c]thlazole. 
Melting point: 158-161 * C 





Elemental 


45 


analysis (for 




OigHiyNaOaS) 






S (%) 




Calcd.: 


9.12 


so 


Found: 


9.06 



The compounds of Examples 15 to 39 were produced in the same manner as mentioned In above 
Example 14. 



Example 15 



36 
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5 



10 




o-M0thoxy-N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thlazol-7-yl]b0nzamicl0 0.7 hydrate. 
Starting compounds: 7-amino-3-(3-pyridyl)-1H,3H-pyrrolo[1,2-c]thlazole and o-anlsic acid. 

75 



Elemental analysis (for 






Ci9Hi7N3O2S'0.7H2O) 








C(%) 


H (%) 


N (%) 


S (%) 


Calcd.: 


62.69 


5.09 


11.54 


8.81 


Found: 


62.66 


4.80 


11,25 


8.51. 



25 Ma§s analysis, m/z: 351 (M*) 

Example 16 

30 



35 




2,3-Dimethoxy-N-[3-{3-pyridyl)-1 H,3H-pyrrolo[1 .2-c]thiazol-7-yl]benzamid0 hemlhydrate. 

Starting compounds: 7-amino-3«-(3-pyridyl)-1H,3H-pyrrolo[1.2-c]thiazole and 2.3-dimethoxybenzoic acid. 



Elemental analysis (for 






C2oHi9N3Q3S-o:5H20) 








C(%) 


H (%) 


N (%) 


S(%) 


Calcd.: 


61.51 


5.17 


10.76 


8.21 


Found: 


61.50 


4.99 


10.57 


8.04 



Mass analysis, m/z: 381 (M*) 



Example 17 



37 
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10 




OCHa 



V 



• 0.4 H2O 



OCH3 



2,5-Dlmethoxy-N-[3-(3-pyrldyl)-1 H,3H-pyrrolo[1 ,2-c]thia2ol-7-yl]ben2amide 0.4 hydrate. 

Starting compounds: 7-am!no-3-(3-pyridyl)-1H,3H-pyrrolo[l,2-c]th!a2ole and 2,5-dimethoxybenzofc add. 



IS 



20 



Elemental analysis (for 






C2oHi9N303S'0.4H20) 








C(%) 


H (%) 


N (%) 


S (%) 


Calcd,: 


61.81 


5.13 


10.81 


8.25 


Found: 


61.89 


5.01 


10.70 


8,20 



25 



Mass analysis, m/z: 381 (M ) 



Example 18 



30 



35 



40 



45 



50 




0CH3 

•0,4H2O 



0CH3 



3»5-Dimethoxy-N-t3-(3-pyrldy I)r1 H,3H-pyrrolo[1 ,2-c]th[azol-7-yl]benzam!de 0.4 hydrate. 
Starting compounds: 7-amlno-3-(3-pyridylHH,3H-pyiTolo[1^-c]thiazole and 3,5-dlmethoxybenzofc acid. 
Melting point: 163* C 



Elemental analysis (for C20H19N3O3S) 




C(%) 


H (%) 


N (%) 


S(%) 


Calcd.: 
Found: 


62.97 
62.69 


5.02 
4.92 


11.02 
10.84 


8.41 
8.36 



65 



Example 19 



38 
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3,4-Dimethoxy-N-[3-(3-pyridyl>-1 H,3H-pyrrolo[1 ,2-c]thia2oh7-yl]benzamlde hemihydrate. • 

Starting compounds: 7-amino-3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thlazole and 3,4-dlmetho>cybenzoic acid. 





Elemental 


IS 


analysis (for 




C20H19N3O3S. 




•O.5H2O) 






S (%) 


20 


Calcd.: 


8,21 




Found: 


8.26 



- Mass analysis, m/z: 381 (M*) 

Example 20 

30 



35 




• 0.2H2O 



40 

o-ry4etliyl-N-[3-(3-pyridyl)-1 H.3l-i-pyrrolo[1 ,2-c]ttiiazol-7-yl]benzamide 0.2 hydrate. 
Starting compounds: 7-amlno-3-(3-pyrldyl)-1H,3H-pyrrolo[1,2-c]tiiiazo!e and o-toluic acid. 
Melting point: 1 68-1 71' C 



Elemental analysis (for 






Ci9Hi7N3OS'0.2H2O) 








C (%) 


H (%) 


N (%) 


S (%) 


Calcd.: 


67.31 


5.17 


12.39 


9.46 


Found: 


67.33 


5.03 


12.30 


9,59 



55 

Example 21 



39 
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€H3 

• 0.3 H2O 



10 



m-MethyI-N-[3-{3-pyridyl)-1 H,3H-pyrroIo[1 ,2-c]thia20h7-yl]benzamlde 0.3 hydrate. 
Starting compounds: 7-amino-3-(3-pyrldyl)-1H,3H-pyrrolo[1.2-c]thIazo!e and m-toluic acid. 
Melting point: 102-108* C 



75 



20 



Elemental analysis (for 






Ci9Hi7N3OS*0.3H2O) 








C(%) 


H (%) 


N (%) 


S(%) 


Calcd.: 


66.96 


5.20 


12.33 


9.41 


Found: 


66.79 


5.08 


12.17 


9.42 



25 



Example 22 



30 



35 





• 0.5H-,O 
CH3 



p-Mettiyl-N-[3-(3-pyridyl)-1 H,3H-pyrrolot1,2-c]thiazol-7-yl]benzamide hemihydrate. 
Starting compounds: 7-am!no-3-(3-pyridyl)-1H,3H-pyn'olo[1,2-c]thiazole and p-toluic acid. 
Melting point 152-154* C 



45 



so 



Elemental 


analysis (for 


CiaHirNaOS'- 


O.5H2O) 






S (%) 


Calcd.: 


9,31 


Found: 


9.11 



65 



Example 23 



40 
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NO2 



• 0.5 H2O 



70 



76 



20 



o Nitro-N-[3-(3-pyridyl)-1 H,3H-pyrrolo[l ,2-c]thlazoh7-yl]benzamide hemihydrate. 
Starting compounds: 7-amino-3-{3-pyrldyl)-1 H,3H-'pyrrolo[1 ,2-c]thlazole and o-nitrobenzolc acid. 
Melting point: 198-201 ' C 



Elemental analysis (for 






Ci8HuN4O3S-0.5HaO) 








C(%) 


H (%) 


N (%) 


S(%) 


Calcd.: 


57.58 


4.03 


14.93 


8.54 


Found: 


57.76 


3.84 


14.69 


8.38 



25 



Example 24 



30 



35 




COv.^-|^ -0.3 Hz O 



p Nitro-N-t3-(3-pyridylHH,3H-pyrrolo[1,2-c]thia2ole-7-yI]ben2amide 0.3 hydrate. 
Starting compounds: 7-amino-3-(3-pyridyl)-1H,3H-pyrro.lo[i,2-c]thiazole and p-nitrobenzoic acid 
Melting . point 202-206 ' C 



Elemental analysis (for 






CibHuN^O3S-0.3H2O) 








C(%) 


H (%) 


N (%) 


S (%) 


Calcd.: 


58.15 


3.96 


15.07 


8.62 


Found:. 


58.12 


3.81 


14.92 


8.63 



50 



Example 25 



55 



41 
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6 




o:Chloro-N-[3-(3-pyridyI)-1 H,3H-pyrrolo[1 ,2-c]thia20l-7-yl]benzamide. 

Starting compounds: 7-amino-3-(3-pyridy!)-1H,3H-pyrrDlo[1,2-c]thfa2ole and o-chlorobenzoyi chloride. 
Melting point: 1 61 -1 66 ' C 



Elemental analysis (for.CisHi ^NaOSGI) 




C(%) 


H (%) 


N (%) 


S (%) 


CI (%) 


Calcd.: 
Found: 


60.76 
60.57 


3.97 
3.92 


11.81 
11.69 


9.01 
9.02 


9.96 
10.07 



Example 26 

25 ^ 



30 




35 

m-Chloro-N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-K5]thiazol-7-yl]lM 
* Starting pompounds: 7-aminiD-3-(3-jpyridyl)-1H,3H-pyrrolo[1.2-c]thiazole and m-chlorobenzoyi chloride. 
Melting point: 1 64-1 66 * C 

40 



Elemental analysis (for CiBHuNaOSCI) 




C(%) 


H (%) 


N (%) 


s (%) 


CI (%) 


Calcd.: 
Found: 


60.76 
60.71 


3.97 
4.04 


11.81 
11.69 


9.01 

8.83 


9.96 
10.04 



so 

Example 27 



55 



.42 
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5 




p-Chloro-N-[3-(3-pyrldylh1 H,3H-pyrrolo[1 ,2-c]thiazol-7-yl]b0nzamide. * 

Starting compounds: 7-amino-3-(3-pyridyl]-1H,3H-pyiTo!o[1.2-clth1a2o!© and p-chlorobenzoic acid. 
Melting point: 196-198* C 



Elemental analysis for (C18H14.N3OSCI) 




C(%) 


H (%) 


N (%) 


S (%) 


CI (%) 


Calcd: 
Found: 


60.76. 
60.60 


3,97 
3.96 


11.81 
11.65 


9.01 
8.93 


9.96 
10.05 



Example 28 

25 : 



30 




• 0.2H2O 



m-Cyano-N-[3-(3-pyndyl)-1 H,3H-pyrrolo[1 ,2HD]thiazol-7-yl]benzamlde 0^ hydrate. 
Starting compounds: 7-amino-3-(3-pyridylH H,3H-pyrrolo[1 .2-c]thiazole and m-cyanobenzoic acid. 
Melting point: 1 88-1 93 " C 



Elemental analysis (for 






Ci9HuNi^bS*0.2H2O) 








C(%) 


H (%) 


N (%) 


S (%) 


, Calcd.: 


65.20 


4.15 


16.01 


9.16 


Found: 


65.22 


4.09 


15.89 


9.29 



Example 29 



43 
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5 




10 p Cyano-N~[3-(3-pyridyl)'1H,3H-pyrrolo[1,2~c]thia2ol-7-yl]benzamlde. 

Starting compounds: 7-amlno-3-(3-pyridyl>-1 H,3H-pyrro!o[1 ,2-c]thiazole and p-cyanobenzoic acid. 
Melting point: 191-195° C 
Mass analysis, m/z: 346 (M*) 

IS 

Exampie 30 



20 



25 




• 0.7 H2O 



7-(Phenylacetyl)amiho-3-(3-pyridy l)-1 H.3H-pyn-olo[1 ,2-c]thrazole 0.7 hydrate* 
30 Starting compounds: 7-amino-3-(3-pyridyl)-1H,3H-pyrrolo[1,2-c]thlazolo and phenylacetyl chloride. 
Melting point: 105-108* C 



Elemental analysis (for 






CisHi7N3OS^0.7H2O) 








C (%) 


H (%) 


N (%) 


S(%) 


Clacd.: 


65.56 


5.34 


12.08 


9.21 


Found: 


65.60 


5.02 


11.84 


8.85 



40 



Exampie 31 

45 



50 




55 

m-Fluoro-N-[3-(3-pyrldyl)-1 H,3H-pyn*olo[1 ,2-c]thiazol-7-yl]benzam1de. 

Starting compounds: 7-amino-3-(3-pyridyl)-1 H.3H-pYrrolot1 ,2-c]thiazole and m-f luorobenzoic acid. 



44 
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Melting point: 165-168* C 














Elemental analysis 


(for CiaH 












5 C (%) 


H (%) 


N (%) 


S 


(%) 


F 


(%) 


Calcd.: 63.70 


4.16 


12.38 


9 


.45 


5 


.60 


Found: 63.52 


4.14 


12.28 


9 


.64 


5 


.57 



10 



16 



20 



25 



£xample 32 




30 



35 



m-Bromo-N-[3-(3-pyr1dyl)-1 H,3H-pyrroIo[1 ,2-c]thlazol-7-y llbenzartiide; 

Starting compounds: 7-amlno-3-(3-pyiidylHH,3HiDyrro!o[1,2-c]thiazo!e and m-bromobenzoic acid. 
Melting point: 170-1 73 *C 



Elemontal analysis (for CiBHi ^NaOSBr) 




C(%) 


H (%) 


N (%) 


S (%) 


Br (%) 


Calcd,: 
Found: 


54.01 

53.96 


3.53 

3.50 


10.50 
10.43 


8.01 
7.94 


19.96 
20,13 



40 



Example 33 



45 



50 




-NHCO 




OC2H5 



65 



m-Ethoxy-N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thiazol-7-yl]benzamide. 

Starting compounds; 7-amino-3-(3-pyridyi)-1 H.3H-pyrrolo[1 r2-clthlazole and m-etlToxybenzoic acid. 
MelHng point: 145-147*0 



45 
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Elemental analysis (for C20H19N3O2S) 




C(%) 


H (%) 


N{%) 


S(%) 


Calcd.: 
Found: 


65.73 
65.75 


5.24 
5.28 


11.56 
11.36 


8.77 
8.64 



10 



Example 34 



75 



20 




■NHCQ 




m-lsopropy loxy-N-[3-(3-pyridy l)-1 H,3H-pyrrolo[1 ,2-c]thiazol-7-yl]benzamlde. 
25 Starting compounds: 7-amino-3-(3iDyrldyl)-1H.3H-pyrrolo[1,2-c]thlazole and m-lsopropoxybenzolc acid. 
Mass analysis, m/z: 379 (M*) 
NMR spectrum (CDCI3, Internal standard: IMS) 

5: 1.35 (6H, d), 4.38 (2H. s), 4.63 (1H, quint). 6.21 (1H. d), 6.25 (1H, d). 6.34 (1H, s), 6.9-7,7 <6H, m), 7.78 
(1H.S). 8.57 (2H.br) 

30 ■ . " 

Example 35 



35 



40 





45 



m-Benzyloxy-N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thiazol-7-yl]benzamide. 
. Starting compounds: 7-amlno-3-(3-pyridyl)-1H,3H-pyrro!o[1,2-c]thlazole and m-benzyloxybenzolc add. 
Melting point: 114-117" C 



50 



55 



Elemental analysis (for C25H21N3O2S) 




C(%) 


H(%) 


N ,(%) 


S(%) 


Calcd.: 
Found: 


70.24 
70.06 


4.95 
4.91 


9.83 
9.65 


7.50 
7.61 
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Example 36 



10 





IS 



20 



25 



m-(2-Phenethyloxy)-N-[3-(3-pyridyl)-1H,3H-pyrrolo[1.2-c]thiazol-7-yl]^^ 

Starting compounds: 7-amlno-3-(3-pyrldyl)-1 H,3H-pyrrolo[1 ,2-c]thiazole and m-phenethyloxybenzoic 
acid. 

MeltJng point: 130-133' C 



Elemental analysis (for C26H23N302S) 




C (%) 


H (%) 


N (%) 


S {%) 


Calcd.: 
Found: 


70.72 
70.76 


5.25 
5.28 


9.52 
9.37 


7,26 
7.26 



30 



Example 37 



35 



40 



45 



60 





m-(3-PhenylpropylQxy)-N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thiazbl-7-yl]ben2amide. 

Starting compounds: 7-amino-3K3-pyridyl)-1H,3H-pyn-olo[1,2-c]thia2ole and m-(3-phenylpropyIoxy)- 
benzoic acid. 
Melting point: 128-131' C 



Elemental analysis (for C27H25N3O2S) 




C (%) 


H (%) 


N (%) 


S (%) 


Calcd.: 
Found: 


71.18 
71.12 


5.53 
5.52 


9.22 
9.03 


7.04 
7.01 



55 



Example 38 



47 
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6 




m-(4-Pheny!butyloxy)-N-[3-(3-pyridyl)-1 H.3H-pyiTolo[1.2-G]thiazol-7-yl]ben2amide. 

Starting compounds: 7-amrno-3-(3-pyridyl)-1 H,3H-pyrrGlo[1 ,2-c]thiazole and m-(4-phenylbutyloxy)- 
benzolc acid. 
IVIelting point: 137-140* C 



75 


Elemental analysis (for C28H27N3O2S) 






C (%) 


H (%) 


N (%) 


S (%) 




Caicd.: 


71.61 


5.80 


8.95 


6.83 


20 


Found: 


71.59 


5.75 


8.86 


6.80 



Example 39 



30 



35 




. N-[3-(3-Pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thla2oI-7-yl]naphthoamlde. 
Starting compounds: 7-amlno-3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thiazole and 2*naphtholc acid. 
40 Melting point 211-213*^0 
Mass analysis, m/z: 371 (M*) 



Example 40 

45 ■ 



so 




56 ... 

The procedure of Example 14 was followed using 280 mg of m-heptyloxybenzoic acid and 333 mg of 7- 
amino-3-(3-pyridyl)-iH,3H-pynrolo[1,2-c]thia20le fumarate as starting compounds, together with 0.6 ml of 



48 
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triethylamine, to give 170 mg of m-heptyloxy-N-[3-(3-pyrldyl)-1H.3H-pyrrolo[1.2-c]thla2ol-7-yI]benzamid 
Melting point: 111-114* C 



Bemental analysis (for C2sH29N302S) 




C (%) 


H (%) 


N (%) 


S (%) 


Calcd.: 
Found: 


68.94 
68.93 


6,71 
6.72 


9.65 
9.57 


7.36 
7.29 



Example 41 

76 



20 



25 



30 




One drop of N,N-dimethylformamlde was added to a mixture of 600 mg of m-benzoylbenzolc acid and 
10 ml of methylene chloride and then 1 ml of oxalyl chloride was added with ice cooling. The resultant 
mixture was stirred at room temperature for 2 hours. The solvent and excess oxalyl chloride were then 
distilled off under reduced pressure. The thus-obtained mixture of m-benzoylbenzoyi chloride and 
methylene chloride was added dropwise to a mixture of 500 mg of 7-amlno-3"(3-pyridyl)-1H,3H-pyrrolo[1,2- 
c]thiazoI0 dihydrochloride, 1 ml of triethylamine and 10 ml of methylene chloride with Ice cooling. The 
resultant mixture was stirred overnight at room temperature. Ethyl acetate (100 ml) was added to the 
reaction mixture and the whole mixture was washed with dilute aqueous sodium hydrogen carbonate 
solution and with water, dried over aniiydrous magnesium sulfate and concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography (with 15 g of silica gel). Elutlon with 
toluene-elhyl acetate (2:1) gave 330 mg of m-benzoyl-N-[3-(3-pyrldyl)-1H,3H-pyrrolo[1,2- c]thiazol-7-yl]- 
benzamide, which was further purified by recrystallization from ethanol. 
Melting point 98-100' C 



60 


Elemental 




analysis (for 




C25H13N3O2S) 






S (%) 


55 


Calcd,: 


7.54 




Found; 


7.26 



49 
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The compounds of Examples 42 to 44 were produced In the same manner as mentioned In above 
Example 41, 



Example 42 



10 



IS 





m-Phenoxy-N-[3-(3-pyr1dyl)-1H,3H-pyrrolo[1.2-c]thfa20l-7-yi]ben2amide. 

Starting compounds: 7-amino-3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thiazo!e dihydrochloride and m-phenox- 
ybenzoic acid. 
Melting point: 129-131 " C 



25 


Elemental 




analysis (for 










S (%) 


30 


Calcd.: 


7.75 




Found: 


7.77 



35 



Example 43 



40 



46 




NHSO2 




N-[3-{3-Pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thla2ol-7-yl]benzenesulfonamide. 

Starting compounds: 7-amlno-3-(3-pyrldyl)-1H.3H-pyrrolo[1,2-c]thla2ole dihydrochloride and benzenesul- 

60 fonyl chloride. 

Mass analysis, m/z: 357 (M ) 

NMR spectrum (CDCIa. internal standard: TMS) 

5: 3.98 (2H. s). 5.82 (1H. d). 6.12 (1H, d), 6.28 (1H. s). 7.1-7.8 (7H. m), 8.44 (1H. dd). 8.59 (1H. dd) 



55 



Example 44 



50 
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Phenyl N-[3-(3-pyndyl)-1H,3H-pyrrolo[1,2-c3thia2ol-7-yl]carbamate. 
10 Starting compounds: 7-amino-3-(3-pyridylH H.SH-pyn-oloCI ,2-c]thiazol0 dihydrochloride and phenyl 
chlorocarbonate. 
Mass analysis, m/z: 337 (M ) 
NMR spectrum (CDCb. internal standard: IMS) 

5: 4.29 (2H, s), 6:19 (1H. d>, 6.23 (1H. d). 6.32 (1H, s). 7.1-7,6 (7H. m). 8.53-8.63 (2H.m) 



75 



Example 45 



20 



25 



30 




-NHC00C(CH3)3 



40 



45 



Triethylamlne (2.56 g) and 6.97 g of diphenylphosphdryl azide were added In that order to a mixture of 
5.99 g of 5-methyl-3-(3-pyridyl)-1H.3H-pyrrolo[1,2-c]-7-thiazolecarboxync acid and 50 ml of tert-butanol with 
ice cooling. The resultant mixture was stinred at 80'C for 16 hours. The reaction mixture was concentrated 
under reduced pressure, 300 ml of ethyl acetate was added to the concentrate, and the mixture was 
washed with dilute aqueous sodium hydrogen carbonate and with water, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography (with 75 g of silica gel). Elutlon with toluene-ethyl acetate (3:1) gave 2 g of 7-tert- 
butoxycarbonylamino-5-methyl-3-(3-pyrldyl)-1 H,3H-pyn'olo[1 .2-clthiazole. 
Melting point: 1 58-1 60 * C 



60 



55 



Elemental analysis (for C17H21N3O2S) 




C (%) 


H (%) 


N.(%) 


S (%) 


Calcd.: 
Found: 


61.61 
62.03 


6.39 
6.27 


12.68 
12.30 


9.67 
9.51 



51 
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Example 46 



5 



10 



IS 




Trifluoroacetic acid (2 ml) was added to 200 mg of 7-tert-butoxycarbonylamino-5-methy!-3-(3-pyridyl)- 
1H,3H^pyrrolo[1,2-c]th{azole with ice cooling and the mixture was stirred at room temperature for 1 hour. 
The reaction mixture was concentrated under reduced pressure, 10 ml of methylene chloride was added to 
the residue, then 200 mg of triethylamlne was added with ice cooling and 130 mg of benzoyl chloride was 
further added. The mixture was stirred at room temperature for 1 hour. The reaction mixture was 
concentrated under reduced pressure. 50 ml of ethyl acetate was added to the residue, and the resultant 
solution was washed with , dilute aqueous sodium hydrogen carbonate solution, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel 
column chromatography (with 20 g of silica gel). Elutlon with toluene-ethyl acetate (3:1) gave 150 mg of 7- 
benzoylamlno-6-methyl-3-(3-pyridyl)-1H,3H-pyn"olo[1.2-<jlthiazole. This product was further purified by re- 
crystalllzatlon from 2-propanoL 
Melting point: 195-197* C 



Elemental analysis (for Ci s Hi i^NaOS) 




C (%) 


H(%) 


N(%) 


S(%) 


Calcd.: 
Found: 


68.03 
67.57 


5.11 
4.90 


12.53 
12,48 


9.56 
9.62 



Example 47 



60 



65 




52 
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A mixture of 1.1 g of (4S)-3,4-dihydro-4-{3"pyridyi)-1 H-pyrrolo[1 ,2-c][1 ,4]thla2ine-8-^ acid, 9 ml 

of N.N-dimethylformamide, 1 ml of diphenylphosphoryl azide and 0.6 ml of triethylamine was stirred at 
room temperature for 1 hour, then 9 ml of tert-butanol was added, and the resultant mixture was stirred at 
lOO'C for 2 hours. The mixture was cooled to room temperature, 100 ml of water was added, and the 

5 resultant mixture was extracted with ethyl acetate. The organic layer was washed with water and saturated 
aqueous sodium chloride solution and dried over anhydrous sodium sulfate. The solvent was then distilled 
off and the residue was subjected to silica gel column chromatography, Elution with chlorofomn-methano! 
(300:1) gave 310 mg of a light-yellow oil, Trifluoroacetic acid was added to the oil, the mixture was stirred at 
room temperature for 2 hours, then 30 ml of methylene chloride was added, and the whole mixture was 

10 poured in to 50 ml of saturated aqueous sodium hydrogen carbonate solution. The resultant mixture was 
extracted with methylene chloride, the extract was dried over anhydrous sodium sulfate, and the solvent 
was distilled off. The residue was dissolved in 2 ml of pyridine, 0.12 ml of benzoyl chloride was added with 
ice cooling, and the mixture was stirred at room temperature for 2 hours. Water (50 ml) was added to the 
reaction mixture, and the whole mixture was extracted with methylene chloride. The extract was dried over 

IS anhydrous sodium sulfate and then the solvent was distilled off. The residue was subjected to silica gel 
column chromatography. Elution with methylene chloride-ethyl acetate (3:1) gave 190 mg of {4Sy&- 
benzoy lamlno-3,4-dlhydro-4-(3-pyridyl)-1 H-pyrrolo[1 ,2-c][1 ,4]thiaz!ne. 
Mass analysis, m/z: 335 (M ) 
NMR spectaim (CDCb, internal standard: TMS) 

20 S: 3.20 (2H, ddd), 3.^ {2H. s), 5.39 (1H. dd), 6.20 (1H. d), 6.27 (1H. d). 7.1-8.1 (8H. m), 8.4-8.8 (2H, m) 



Example 48 

25 



30 




35 

Dicyclohexylcarbodiimlde (370 mg) was added to a mixture of 600 mg of m-dimethylaminobenzoic acid 
and 3 ml of methylene chloride and the resultant mixture was stirred at room temperature for 2 hours. Ethyl 
acetate was added to the reaction mixture, the insoluble matter was filtered off. and the solvent was distilled 
off. A solution of the thus-obtained m-dimethylaminobenzoic anhydride in 3 ml of methylene chloride and 

40 0.25 ml of triethylamine were added, with ice cooling, to a solution of 330 mg of 7-amlno-3-(3-pyridyl)- 
1H.3H-pyrrolo[l,2-c]thia2ole in 1 ml of methylene chloride, and the mixture was stinred ovemight at room 
temperature. Saturated aqueous sodium hydrogen carbonate solution (60 ml) was added to the reaction 
mixture, the whole mixture was extracted with methylene chloride, the organic layer was dried over 
anhydrous sodium sulfate, and the solvent was distilled off. The residue was subjected to silica gel column 

45 chromatography. Elution with methylene chloride-ethyl acetate (2:1) followed by recry stall izatlon from 2- 
propanol gave 320 mg of m-dimethylamino-N-[3-(3-pyridyl)-1H,3H-pyrrolo[1,2-c]thia2ol-7-yl]benzamide. 
Melting point: 173-1 76" C 



Elemental analysis (for C2oH2oN-tOS) 




C (%) 


H (%) 


N (%) 


S(%). 


Calcd.: 
Found: 


65.91 
65;91 


5.53 
5.58 


15.37 
15.22 


8.80 
8.76 



55 



53 
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Example 49 



s 



10 




A mixture of 0.4 g of 7-tert-butoxycarbonylam{no-4-(3-pyridyl)-1H,3H-pyrrolo[1 ,2.c]thia20le and 1.3 ml of 
. 76 tnfluoroacetic acid was stirred at room temperature for 1 hour. The reaction mixture was poured into 30 m! 
of saturated aqueous sodium hydrogen carbonate solution, followed by extraction with three 10 ml portions 
of. methylene chloride. The extract was dried over anhydrous sodium sulfate, the solvent was distilled off. 
and the residue was dissolved In 1 ml of methylene chloride. To the solution was added a mixture of 0.2 g 
of nicotinoyi chloride and 2 ml of methylene chloride, and 0.7 ml of triethylamine. The mixture was stirred at 

20 room temperature for 4 hours. Saturated aqueous sodium hydrogen carbonate solution (50 ml) was added 
to the reaction mixture, followed by extraction with two 20-ml portions of methylene chloride. The extract 
was dried over anhydrous sodium sulfate, the solvent was distilled off. and the residufe was subjected to 
silica gel column chromatography. Elution with methylene chloride-ethyl acetate (2:1) followed by recrystal- 
lization from 2iDropanol gave 0.16 g of N-[3-(3-pyridyl)-1H.3H-pyrrolo[1,2-c]thia2ol-"7-yl]nlcotinamide. 

25 Melting point: 181-183 C . 



Elemental analysis (for Ci 7H1 4N4.OS) 




C (%) 


H (%) 


N (%) 


S (%) 


Calcd.: 
Found: 


63.34 
63.26 


4.38 
4.41 


17.38 
17.14 


9.95 
9.86 



35 

Example 50 



46 




so The procedure of Example 49 was followed using 7-tert-butoxycarbonylamino-3-(3-pyridyl)-iH.3H- 

pyn'olo[1.2-c]thla2ole and isonlcotinoyi chloride to give N-[3-(3-pyridyl)-1H.3H-pyrrolori.2-clthiazoh7'.yn- 

Isonlcotinamide. . 
Mass analysis, m/z: 322 (M*) 
NMR spectrum (CDCI3. internal standard: TMS) 

55 5: 4.32 (2H, s). 6.1 7 (1 H, d). 6.23 (1 H, d). 6.31 (1 H. s). 7.29 (1 H. dd), 7.4-7.8 (3H. m). 8.3-8.8 (5H. m) 

Example 51 



54 
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The procedure of Example 49 was followed starting with T-tert-butoxycarbonylamlno-S-CS-pyrldyl)- 

1H,3H-pyrrolot1,2- c]thiazole and furan-2-carbonyI chloride to give N-[3-(3'-pyrldyl)-1 H,3H-pyrroIo[1 .2-c]- 
thiazol-7-yl]furan-2-carboxamide. 
Melting point: 175-179* C 



Elemental analysis (for CieHisNsOaS) 




C(%) 


H (%) 


N (%) 


S (%) 


Calcd.: 
Found: 


61.72 
61.75 


4.21 
4.31 


13.50 
13.59 


10,30 
10.21 



Example 52 



30 



35 




•NHCO 



The procedure of Example 49 was followed starting with 7-tert-butoxycarbony!amino-3-(3-pyridyl>- 
1H.3H-pyrrolo[1,2-clthia2ole and thiophene-2-carbonyl chloride to give N-[3-(3-pyrldyl)-1 H.3H-pyrrolo[1 ,2-c]- 
thiazoJ-7-yl]thiophene-2-carboxamlde. 
Melting point 1 50-1 53 ' C 



45 



60 



Elemental analysis (for CigHisNsOS) 




C(%) 


H(%) 


N(%) 


S (%) 


Calcd.: 
Found: 


58.69 
58,46 


4.00 
3.98 


12.83 
12.61 


19.59 
19.56 



Example 53 



55 
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•NHCO- 



10 



IB 



20 



The procedure of Example 49 was followed starting with 7-tert-butoxycarbonylamino-3-(3-pyridyl)- 
1H,3H-pyrrolo[1,2-c]thiazole and thlophehe-3-carbonyl chloride to give N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-o]- 
thiazol-7-yl]thlophene-3-carboxamlde. 
Melting point: 172-174' C 



Elemental analysis (for CieHt 3N3OS2) 




C (%) 


H(%) 


N (%) 


S (%) 


Oalcd.: 
Found: 


58.69 
58.67 


4,00 
4.04 


12.83 
12.71 


19.59 
19.63 



25 



Example 54 



30 



35 




con: 



NH 





0.2H2O 



The procedure of Example 49 was followed starting with N-phenylphthalamoyI chloride and 7-tert- 
butoxycarbonylamino-3- (3"pyridyl)-1H,3H-pyrro!o[1,2-c]thiazple to give o-(N-phenylcarbamoyl)-N-[3-(3- 
40 py ridyl)-1 H.3H-pyn'olo[1 .2-c]thla2ol-7-yl]ben2amlde 0,2 hydrate. 
Melting point: 110' C 



45 



so 



Elemental analysis (for 






C25H20N*O2S2*0.2H2O) 








C (%) 


H (%) 


N (%) 


S(%) 


Cafcd,: 


67.61 


4.63 


12.62 


7.22 


Found: 


67.35 


4.64 


12.44 


7.37 



55 



Example 55 
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N 




• 0. 1 Hz O 



10 



15 



20 



The procedure of Example 49 was followed starting witfi 1-(o-chlorocarb6nylben2oyl)-4-(3-phenyl- 
propyl)pipera2ine and 7-tert-butoxycarbonylamlno-3-(3-pyridyl>1H,3H-pyrrolo[1,2-c]thiazole to give o-[[1-(3- 
pheny lpropyl)piperazln-4-yl]carbonyl]-N-[3-(3-pyridyl)-1 H,3H-py rrolo[1 .2-c]thiazol-7-yl]ben2amide 0.1 hy- 
drate. 



Elemental analysis (for 






CaaHaaNsOz'O.IHeO) 








C (%) 


H (%) 


N(%) 


S(%) 


Calcd.: 


69.44 


6,05 


12.65 


5.79 


Found: 


69,11 


6.06 


12,57 


5.84 



NMR spectrurTfi (CDCU. intemal standard: TMS) 

S: 1.60-1.92 (2H, m). 2.10-2.68 (10H, m). 3,21 (2H, t). 3.62-3.96 (1H. br). 4.32 (2H.s). 6.18 (1H. d), 6.30 (1H, 
s). 6.38 (1H.d). 7.06-7.63 (10H. m), 7.77-7.95 (1 H, m), 8.51-8.59 (2H, m) 

Example 56 

30 



35 



40 




• 0.2 Hz 0 



The procedure of Example 49 was followed starting with N-benzylphthalamoy! chloride and 7-tert- 
butoxycarbonylamino-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thlazole to give o-(N-benzylcarbamoyl)-N-[3-(3- 
pyridyl)-1H,3H-pyrrolo[1 ,2-c]thlazol-7-yl]benzamide 0.2 hydrate. 
Melting point: 88* C 



50 



Elemental analysis (for 






C2eH22N4.O2S-O.2H2O) 








C(%) 


H (%> 


N (%) 


S (%) 


Calcd,: 


68.16 


4,93 


12.23 


7.00 


Found: 


68,10 


4,96 


12.01 


6.86 



55 
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IS 



The procedure of Example 49 was followed sitarting with o-phenoxybenzoyl chloride and 7-tert- 
butoxycarbonylamino-3-(3-pyrldyl)-1H,3H-pynrolo[1,2-c]fhia2ole to give o-phenoxy-N-[3-(3-pyrcdyl)-lH.3H- 
pyrrolo[1 ,2-c]thlazol-7-yl]benzamide. 



Elemental analysis (for 02^Hli'sN302S) 




C (%) 


H (%) 


N(%) 


S (%) 


Calcd.: 
Found: 


69.71 
69.55 


4.63 
4.72 


10.16 
10.00 


7.75 
7.50 



NMR spectrum (CDCI3, intemal standard: TMS) 

S: 4.30 (1H. s), 4.31 (1H, s). 6.17-6.32 {3H.m), 6.81-7.63 (iOH, m), 8.28 (dd. 1H). 8.50-8.58 (2H, m) 



Bcample 58 



30 



35 



40 




OCH3 



The procedure of Example 49 was followed starting vyith o-{p-methoxyben2oyl)benzoyl chloride and 7- 
tert-butoxycariDonylamiho-3-{3-pyrldyl)-1H.3H-pyrrolo[1,2-c]thla2ole to give o-(p-methoxybenzoyl)-N-[3-(3- 
pyridyl)-1 H.3H-pyrrolot1 ,2-c]thiazol-7-yl]benzam!de.. 
Mass analysis, (m/z): 456 (M**) 
NMR spectrum 

5: 3-73-3.88 (m. 5H), 6.00-6.40 (m, 3H). 6,90-7.93 (m, 10H). 8,52-8,69 (m. 2H) 



50 . 



Example 69 



55 



58 



E P 000.4251 3j4^[file://\^^^ stuff\s Q2006Q 13 1 0->6\EP0004 251 34.cpc] 



.Zase 59 of lOi 



EP 0 425 134 A1 




OCH3 
0. 4 0 



TO 



75 



20 



The procedure of Example 49 was followed starting with m-(p-m0thoxybenzoyl)ben2oyl chloride and 7- 
tert- butoxycarbonylamino-3-(3-pyridyl)-1H,3H-pyrrolo[1.2-c]thiazole to give m-(p-methoxybenzoyl)-N-[3-(3- 
pyrldyl)-1H,3H-pyrrolo[1,2-cithfa2oJ-7-yl]benzam!de 0.4 hydrate. 
Melting point: 85* C 



Elemental analysis (for 






€32eH2iN3O3S-0.4H2O) 








C (%) 


H(%) 


N {%) 


S(%) 


Calcd.: 


67.49 


4.75 


9.08 


6.93 


Found: 


67.67 


5.04 


8.70 


6.84 



25 



Example 60 



30 



35 




40 



45 



SO 



The procedure of Example 49 was followed starting with o-(p-methylbenzoyl)ben2oyl chloride and 7- 
tert-butoxycarbonylamino-3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thia2ole to give ©-(p-methylbenzoyO-N-CS-iS- 
pyridyl)-1 H,3H-pyrrolo[1 ,2-clthia2ol-7-yl]benzamide 1 .8 hydrate. 
Melting point: 130*C 



Elemental analysis (for 






C26H21N3O2SM.8H2O) 








C (%) 


H (%) 


N (%) 


S(%). 


Caicd.: 


64.00 


5.08 


8.61 


6.57 


Found: 


63.72 


4.70 


8.25 


6.33 



55 
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The procedure of Example 49 was followed starting with m-(p-methylbenzoyl)benzoyl chloride and 7- 
tert-butoxycarbonylamlno-3-(3-pyrldyl)-1 H.3H-pyrrolo[1 .2-c]thia2dle to give m-(p-methy IbenzoyO-N-tS-CS- 
pyridyl)«1H.3H-pyrrolo[1,2-o]lhla2ol-7-yl]benzamide containing 0.5 molecule of 2-propanol. 
Melting point 90*0 



Elerhental analysis (for 






C26 Ha 1 N3O2S • 0.5(C3 H7 OH)) 






C(%) 


H {%.) 


N (%) 


S (%) 


Calcd.; 


70.34 


5.37 


8.95 


6.83 


Found: 


70,23 


622 


8.90 


6.65 



25 



Example 62 



30 



35 




The procedure of Example 49 was followed starting with acetyl chloride and 7-tert- 
butoxycarbonylamino-3-(3-pyridyl)-1 H.3H-pyrrolo[1 .2-c]th(azoIe to give N-[3-(3-py ridyl)-1 H.3H-pyrrolo[1 ,2-c]- 
^ thiazol-7-yl]acetamide. 
Melting polnfc 121-123' C 



45 



so 



Elemental analysis (for Ci 3 H 1 3 Na OS) 




C(%) 


H.(%) 


N(%) 


S(%) 


Calcd.: 
Found: 


60.21 
60.01 


5.05 
5.18 


16.20 
15.95 


12.36 
12.12 



Example 63 



65 



60 
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The procedure of Example 49 was followed starting with 7-tert-butoxycarbonylamino-3-(3-pyridyl)- 
1H,3H-pyrrolo[1.2-c]thia20le and obenzoylbenzoyi chloride to give o-b0nzoyl-N-[3-(3-pyrldyl)-lH,3H- 
pyrroIo[1,2-c]thia2ol-7-yl]benzannide. * 
Mass analysis, m/z: 425 (M ) 
NMR spectrum (CDCb, Intemal standard: TMS) 

6: 3.70-4.26 (2H. m), 6,09-6.25 (2H. m). 7.14 (1H, s), 7.16-7.91 (13H. m) 



Example 64 



.25 




The procedure of Example 49 was followed starting with 7-tert-butoxycarbonylaminb-3-(3-pyridyl)- 
1H.3H-pyrrolot1.2'-c]thiazole and p-benzoylbenzoyl chloride to give p-benzoyl-N-[3-(3-pyrldyl)-lHi3H- 
pyrrolo[1 ,2-c]thiazoi-7-yl]benzamide. 
Melting point: 215-218* C 



Elemental analysis (for CasHisNaOaS) 




C {%) 


H (%) 


N (%) 


S (%> 


Calcd.: 
Found: 


70.57 
70.63 


4,50 
4.48 


9.88 
9,69 


7.54 
7.64 



45 



Example 65 



so 



55 
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10 The procedure of Example 49 was foHowed starting with 7-tert-buto.xycarbonylamino-3-(3-pyrldyl)- 
1H,3Hrpyrrolo[1,2- cjthiazole and 9-fluorenone-2-carbonyl chloride to give 9-oxo-N-[3-(3-pyridyl)-1H,3H- 
pyrrolo[1 ^-c]thlazol-7-y l]f luorene-3-carboxamlde. 
Melting point: 222-224' C 



Elemental analysis (for C25H1 7N3O2S) 




C (%) 


H (%) 


N {%) 


S {%) 


Calcd.: 
Found: 


70,90 
70.96 


4.05 
4.07 


9,92 
9.86 


7.57 
7,68 



25 Example 66 



30 



35 




The procedure of Example 49 was followed starting with 7-tert-butoxycarbonylamino-3-(3-pyridyl)- 
1H,3H-pyrrolo[1,2-c]thiazole and m-[2-(3,4,5-trimethoxyphenyl)ethyl]ben2oyl chloride to give m-[2-{3,4,5- 
40 trimethoxyphenyl)ethyl]-N-[3-(3-pyridyl)-1H,3H-pyrroIot1,2-c]thia2ol-7-yl]ben2amide. 
Ma?s analysis, m/z: 515 (M*) 
NMR spectrum (CDCI3, internal standard: TMS) 

5: 2.8-3.1 (4H. m), 3.82 (9H. s), 4.40 (2H, dd), 6.23 (1H, d), 6.27 (1H. d). 6.39 (1H. s), 7.1-7.8 (8H. m). 8.5-8.7 
(2H.m) 



Example 67 



50 



55 
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The procedure of Example .49 was follovyed starting with o-l)enzylben2oyl chloride and 7-tert- 
butoxycarbonylamlno-3-{3-pyridyl)-1 H,3H?pyrrolo[1 ,2-c]thiazole to give o-benzyl-N-[3-(3-py ridyl)-1 H,3H- 
pyrrolo[1,2-c]thiazol-7-yl]benzamide. Melting point: 148* C 



5 


Elemental analysis (for Gas Ha i N3 OS) 






C (%) 


H (%) 


N(%) 


S (%) 




Calcd.: 


72,97 


5.14 


10.21 


7,79 


10 


Found: 


72,94 


6.16 


10.13 


7.73 



76 



Example 68 



20 



25 




Nff 




0.5 (H0-< ) 



The procedure of Example 49 was followed starting with m-(p-ethylben2oyl)ben2oyl chloride and 7-tert- 
30 butoxycarbonylamino-3-(3-pyridyl)-1H,3H-pyrroio[1,2-c]thia2ole to give m-(p-ethylbenzoyl)-N-[3-(3-pyridyl)- 
1H,3H-pyrrolo[1,2-c]thlazol-7-y!]ben2amid*e containing 0.5 molecule of 2-propano!. 
Melting point: 87*0 



35 



40 



Elemental analysis (for 






O27H23N3p2S*0.5O3H2OH)) 






C(%) 


H(%) 


N (%) 


S (%) 


Calcd.: 


70.78 


5.63 


8.69 


6.63 


Found: 


70.50 


5.52 


8.69 


6.87 



45 



Example 69 



60 



55 




NH 




The procedure of Example 49 was followed starting with-m-[p-(l-methylethyl)ben2oyl]benzoyl chloride 



63 
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and 7-tert-butoxycarbony lamino-3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thiazole to give m-[p-(1 -methy lethy!)- 
benzoyl]-N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thia20l-7ryl]benzamide. 
Melting point: 97 ' C 



5 


Elemental analysis (for CasHasNaOaS) 






C(%) 


H (%) 


N (%} 


S (%) 




Calcd.: 


71 .92 


5.39 


8,99 


6.86 


TO 


Found: 


71 ,60 


5.63 


8.65 


6.89 



IS Example 70 



20 



25 




The procedure of Example 49 was followed starting with 7-tert-butoxycarbonylamlno-3-(3-pyrldyl)- 
IHiSH-pyn-oloELa-clthiazole and m-(2-methylphenyloxy)benzolc acid to give m-(2-methylphenyloxy)-N-[3-(3- 
30 pyddyO-1 HtSH-pyn-olo [1 H2-c]thiazol-7-yl]benzamide. 





Elemental 




analysis (for 


35 


C2SH21N3O2S) 




S (%> 




Calcd.: 


7.50 




Found: 


7.39 



40 



Mass analysis, m/z: 427 (M*) 



45 Example 71 



so 

N 





The procedure of Example 49 was fojlpwed starting with 7-tert-butoxycarbonylamlho-3-(3-pyrldyl)- 

64 
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1Hi3H-pyrrolo[1.2-c]thla2ole and m-(3-methylphenyloxy)ben2o1c acid to give m-{3-m0thylphenyloxy)-N-[3-(3- 
pyrldylH H,3H-pyrrolo[1 ^-c]thiazol-7-yI]ben2amlde. 





Qemental 


6 


analysis (for 




C25H2lN302S) 






S(%) 


70 


Calcd.: 


7.50 


Found: 


7.57 



Mass analysis, m/z: 427 (M*) 

15 

Example 72 



20 



25 




The procedure of Example 49 was followed starting with 7-tert-butoxycarbonylamino-3-(3-pyridyl)- 
1H,3H-pyrrolo[1,2-c]thia2ol0 and m-(4-methylphenyloxy)benzolc acid to give m-(4-methylphenyloxy)-N-[3-(3- 
pyridy H.3H-pyrrolo[1 ,2-c]thlazol-7-yl]benzamide. 
Melting point: 139-144* C 



Elemental analysis (for C25H21N3O2S) 




C(%) 


H (%) 


N (%) 


S (%) 


Calcd.: 
Found: 


70.24 
70.47 


4.95 
5.00 


9.83 
9.76 


7.50 
7.67 



Example 73 



60 



55 
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The procedure of Example 49 was followed starting with 7-tert-butoxycarbonylamino-3-(3-pyridy!)- 
1H,3H-pyrrolo[1,2-c]thia2ole and m-(p-bromoben2oyl)benzolC' add to give m-(p-bromobenzoyl)-N-[3-{3- 
pyrldyl)-1H,3H-pyrrolo[1.2-c]thia2ol-7-yl]benzamide containing 0.6 molecule of diethyl ether. 
Melting point: 1 or C 



Elemental analysis (for 






Cz5 Hi 8 Na OaS • BrO.SCCaHs OC2H5 )) 






C (%) 


H (%) 


N (%) 


S{%) 


Calcd.: 


59.89 


4.28 


7.76 


5.92 


Found: 


60.07 


3.89 


7.83 


6.18 



16 



Example 74 



20 



25 




• 0.5 (HO— < ) 



30 



35 



40 



The procedure of Example 49 was followed starting with 7-tert-butoxycarbonylamino-3-(3-pyridyl)- 
1H,3H-pyrrolot1,2-c]thlazole and m-[p-(2-methylpropyl)benzoyl]benzolc acid to give m-Ip-(2-methylpropyl)- 
benzoyl]-N-[3-(3-pyrldyl)-1H,3H-pyrrolo[1,2-d]thiazol-7-yl]ben2amide containing 0.5 molecule of 2-propanol. 
Melting point: 85' C 



Elemental analysts (for 






C29H27NaO2S-0.5(C3H7OH)) 






C (%) 


H (%) 


N (%) 


S (%) 


Calcd: 


71.60 


6.11 


8.21 


6.27 


Found: 


71.86 


6.06 


8.18 


6.10 



Example 75 



50 



55 
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The procedure of Example 49 was followed starting with 7-tert-butoxycarbonylamino-3-(3-pyridyl)- 
1 H,3H-pyrrolo[1 ,2-c]thiazole and m-(p-chloroben2oyl)benzoic acid to give m-(p-chlorob0nzoyi)-N-[3-{3- 
pyridyl)-1 H,3H-pyrrolo[1 .2c]thiazol-7-yl]b0nzamlde. 
Melting point: 100 "C 
5 NMR spectrum (CDCI3. Internal standard; TMS) 

S: 4.34-4.45 (2H, m). 6,24-6.29 (2H. m). 6.37 (1H. s), 7.31-7.36 (1H. m). 7.50 (2H. d). 7.60-7.67 (2H. m). 7.77 
(2H. d). 7.93 (1H. d). 8.16 (1H. s), 8*27 (1H, s). 8.57-8.63 (2H. s) 

10 Example 76 



76 




20 

Dicyclohexylcarbodilmide (950 mg) was added to an ice-cooled solution of 600 mg of cyclohexanecar- 
boxylic acid In 10 ml of methylene chloride and the mixture was stirred at room temperature for 2 hours. 
Ethyl acetate (20 ml) was added to the reaction mixture and the resultant crystals were filtered off. 
Separately, 400 mg of 7-t0rt-butd)cycarbonylamlno-4-{3-pyridyl)-1H,3H-pyrrolb[1,2-c]thia2ole was treated for 
deprotectlon as described In Example 1 to give 7-am!np-4-(3-pyrldyl)-1 H,3H-pyrrolo[1 ,2-c]thiazo!e 
dihydrochloride. This was added to the filtrate previously obtained as described above, 260 mg of 
trlethylamlne was added with ice cooling, and the mixture was stirred overnight at room temperature. The 
reaction mixture was washed In sequence vyith dilute aqueous sodium hydrogen carbonate solution and 
water and dried over anhydrous magnesium sulfate, and the solvent was distilled off. The residue was 
subjected to silica gel column chromatography. Elution with ethyl acetate gave 200 mg of 7- 
cyclohexanecarboxamido-3-{3-pyridyl)-1 H,3H»pyrrolo[1 ,2-c]thlazole. 
Mass analysis, m/z: 327 (M*) 
NMR spectaim (CDCI3; internal standard: TMS) 

5: 1.0-2.4 (11H. m), 4.30 (2H. s), 6.13 (1H, d), 6,19 (1H, d), 6.31 (1H, s), 7.26-7.6 (2H. m), 8.5-8.8 (2H. m) 



30 



Example 77 



45 




60 The procedure of Example 76 was followed starting with 7-'tert-butoxycarbonylamino-3-(3-pyrldyl)-. 
1H,3H-pyrrolo[1,2-c]thiazol0 and pyrrole-2-carboxylic anhydride to give N-[3-(3-pyrldyl)-1 H.3H-pyrrolo[1 .2- 
c]thiazol-7-yl]pyrrole-2-carboxamlde. 
Melting point: 211-214' C 



67 
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Elemental analysis (for 






Ci 6 Hi ♦ N+OS -O.l Ca He 0) 








C {%) 


H (%) 


N (%) 


S (%) 


Calcd: 


61,88 


4.71 


17.71 


10.14 


Found: 


61.60 


4.68 


17.72 


10.02 • 



10 



Sample 78 



IS 



20 




NHCO 




NHC02-|- 



2S The procedure of Example 76 was followed starting with 7-amlno-3-(3-pyridyl)-1H.3H-pyrrolo[i,2-c]- 

thiazole and mrtert-butoxycarbonylamlnobehzolc acid to give m-tert-butoxycarbonylamino-N-[3-(3-pyridyl)- 

1 H,3H-pyrrolo[1 »2-c]thiazo!-7-y!]ben2am!de. 

Mass analysis, m/z: 436 (M*) 

NMR spectrum (CDCIa. internal standard: TMS) 
30 5: 1.51 (gH. s), 4.33 {2H. s). 6.18 {1H, d). 6.21 (IH. d). 6.30 (1H. s). 7.15-7.7 (6H, m), 7,91 (2H. s), 8.51 (2H, 

br) - 



35 



Example 79 



40 




The procedure of Example 76 was followed starting with 7-amino-3-(3~pyridyl)-1H.3H^pyrro(o[1,2-ch 
thiazole and m-trifluoromethylbenzolc acid to give m-trlfluoromethyl-N-[3-(3-pyridylj-1 H.3H-pyn-olo[1 ,2-c]- 
thlazol-7-y[]benzamide. 
Melting point: 125-127* C 



65 



Elemental analysis (for C13H14.N3OSF3) 




C (%) 


H(%) 


N (%) 


S (%) 


. F(%) 


Galcd: 
Found: 


58.61 
58.74 


3.62 
3.57 


iO.79 
10.49 


8.23 
8,23 


14.64 
14.61 
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Example 80 

5 , 



10 




Tho procedure of Example 76 was followed stiarting with 7-amlno-3-{3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]- 
thiazole and m-isoprbpyloxybenzoic acid to give m-lsopropyloxy-N-(3-(3-pyrldylH H,3H-pyrrolo[1 ,2-clthia2ol- 
7-yl]ben2amide. 
20 Mass analysis, m/z: 379 (M*) 

NMR spectrum (CDCb. internal standard: TMS) 

B: 1.35 (6H. d), 4.38* (2H. s), 4.26 (1H, m). 6.21 (1H. d). 6.31 (1H. d). 6.34 {1H. s). 6.95-7.75 (6H. m). 7.78 
(1H. s). 8.57(2H, br) 

25 

Example 81 



30 



35 




The procedure of Example 76 was followed starting with 7-amino-3-(3-pyridyl)-lH,3H-pyrro!o[1,2-c]- 
40 thiazole and m-(3-methyl-3-phenylbuty!oxy)benzoic acid to give m-{3-methyI-3-phenylbutyloxy)-N-[3-(3- 
pyridylH H,3H-pyrrolo[1 .2-clthiazol-7-yl]benzamlde. 



Elemental analysis (for 






C23 H2 9 Na O2S • O.25H2 0) 








C(%) 


H (%) 


N (%) 


S (%) 


Calcd: 


71.36 


6.09 


8.61 


6.57 


Found: 


71.32 


6.13 


8.31 


6.48 



Mass analysis, m/z: 483 (M*) 

Example 82 
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10 The procedure of Example 76 was followed starting with 7-amlno-3-{3-pyridyl)-1 H.3H-pyrrolo[1 ,2-ch 

thiazole and m-acetoxybenzoic acid to give m-acetoxy-N-[3-(3-pyridyl)-1H,3H-pyrrolQ[1,2-cithiazol-7--yl]- 

benzamide. 

Melting point: 151-153" C 



IS 



so 



Elemental analysis (for C20H17N3O3S) 




C(%) 


H {%). 


N (%) 


S {%) 


Calcd: 
Found: 


63.31 
63.03 


4.52 
4.57 


11.07 
10.77 


8.45 
8.35 



25 



Example 83 



30 



35 




NHCCK^^ CO2 CH3 



The procedure of Example 76 was followed starting with 7-amin6-3-(3iDyridyl)-1 H,3H-pyrrolo[1 ,2-c]- 
thiazole and monomethyl isophthalate to give m-methpxycari36nyl-N-[3T(3-pyridyl)-1 H.3l^-pyrrolo[1 .2-6]- 
thiazol-7-yl]ben2amlde. 
''^ IWeltIng point 172-175*0 



45 



Elemental analysis (for C20H17N3O3S) 






H(%) 


N (%) 


S (%) 


Calcd: 
Found: 


63.31 
63.36 


4.52 
4.51 


11.07 
11.04. 


8.46 
8.47 



so 



Example 84 



55 



.70 
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6 




10 The procedure of Example 76 was followed starting with 7-tert-butoxycarbonylamino-3-(3-pyridyl)' 
1H.3H-pyn-olo[1,2-c]thiazole and m-(l-imlda2oIyImethyl)benzolc add to give m-(1-imldazolylmethyl)'-N-[3-(3' 
pyrldyi)-1 H,3H-pyrro!ot1 .2-c]thiazol-7-yI]benzamide. 



Elemental 
analysis (for 
CzaHisNsOS) 




.S(%) 


Calcd: 
Found: 


7.99 
7.93 



Mass analysis, m/z: 401 (M*) 

25 

Example 85 



30 



35 




The procedure of Example 76 was followed starting with 7-tert-butoxycarbonylamlno-3-(3-pyrldyl)- 
1H.3H-pyrrolo[1,2-c]thlazole and p-(1-lmidazolylmethyl)benzolc acid hydrochloride to give p-(1-lmidazolyl- 
methyl)-N-[3-(3-pyridy lj-1 H.3H-pyrrolo[1 ,2-c]thia2ol-7-yl]benzamide. 
Melting point: 168-170' C 

45 , . 



Elemental 
analysis (for 
CaaHisNsOS) 




S(%) 


Calcd; 
Found: 


7.99 
7.87 



55 

Example 86 
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5 



10 




The procedure of Example 76 was followed starting with 7-tert-butoxycarboriylamino-3-(3-pyrldyl)-' 
1H,3H-pyrrolo[1,2-c]thia2ofe and m-[(3,6-df-tert-butyI-4-hydroxyphenoxy)methyl]ben2oic acid to give m-[3.5- 
di^tert-butyl-4-hydroxyphenoxy)naethyI]-N-(3-(3-pyridyl)-1H3H-pyrro(o[1.2^^^^ 



Bemental 
analysis (for 
C33H37N3O3S) 




S (%) 


Calcd: 
Found: 


5,77 
5.50 



Mass analysis, m/z: 555 (M*) 

Example 87 



35 



4Q 




OH 



Tlie procedure of Example 76 was followed starting witfi 7-tert-butoxycarbonylamino-3-{3-pyridyl)- 

1H.3H-pyrrolo[1.2-c]thia2ole and p-[(3.5-di-tert-butyl-4-hydroxyphenoxy)methyl]ben20ic acid to give p-[{3,5- 

di4ert-butyl-4-hydroxyphenoxy)methyl>N-[3-(3-pyrldyl)-1H,3H-pyrro!o[1.2-c]thia2o!-7^^ 
Melting point: 1 90-1 92 'C 



Elemental analysis (for CasHa/NsOaS) 




S(%) 


H(%) 


N (%) 


S (%) 


Calcd: 
Found: 


71.32 
71.20 


6.71 
,6.75 


7.56 
7.29 . 


5.77 
5.65 



72 



r:PQQ042513 4 rfiie:/ A\pro duction.prod\IPAPFSRoot\Users\CPAPYL\WinXP\Desktop\usp ^f.H ,<.iMf^^ . Page73onp9 



EP 0 425 134 A1 

Example 88 



5 



to 




the procedure of Example 76 was followed starting with 2,3-dimethoxy-6.7-dihydro-5H- 
benzocycloheptene-8-carboxylic acid and 7-tert-butoxycarbonylamino-3-(3-pyrldyl)-1 H.3H-py rrolo[1 .2-c]r 
^® thiazole to give 2,3-dimethoxy-N-t3-{3-pyridyl)-1H,3H-pyrrolo[1,2-c]th1azol-7-yl]-67-dlhydro-^^^ 
benzocycloheptene-8-carboxamide. 
Melting point: 186' C 



Elemental analysis (for C25H25N3O3S) 




S (%) 


H (%) 


N (%) 


S (%) 


Calcd: 
Fbund: . 


67.09 
66.84 


5.63 
5.57 


9.39 
9.07 


7.16 
6.93 



Example 89 

30 



as 




Sodium hydrogen carbonate (3.6 g) was added to a mixture of 3.6 g of m-acetoxy-N-[3-(3-pyridyl)- 
1H,3H-pyrrolo[l,i2-c]th]a2ol-7-yllbenzamide. 90 ml of methanol and 30 ml of water and the resultant mixftjre 
was stirred overnight at room temperature. Water (300 ml) was added to the reaction mixture and the 
^ resultant crystals were collected by filtration, washed with water and dried under reduced pressure to give 
2,7 g of m-hydroxy-N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 .2-c]thlazol-7-yl]ben2amide. 
Melting point: 175-178* C 



Elemental analysis (for C18H15N3O2S) 




C (%) 


H(%) 


N(%) 


S (%) 


Calcd: 
Found: 


64.08 
63.78 


4.48 
4.46 


12.45 
12.26 


9.50 
9.35 
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Example 90 



5 



10 




• 0.2 HzO 



1-Bromo-2-methy (propane (0.16 ml) was added to a mixture of 0.4 g of m-hydroxy-N-[3-(3-pyridyl)- 
is 1H,3H-pyrrolo[1.2-c]thlazoh7-yl]benzamide. 0.2 g of potassium carbonate and 3 ml of dimethylformamfde 
and the resultant mixture was stirred overnight at 90 'C. Ethyl acetate-benzene (2:1) was added to the 
reaction nrilxture and the whole mixture was washed with water and saturated aqueous sodium chloride 
solution and then dried over anhydrous sodium sulfate, and the solvent was distilled off. The residue was 
subjected to silica gel column chromatography. Elution with ethyl acetate-methylene chloride (1:2) gave m- 
20 (3-methylpropylo)cy)-N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 .2-c]thiazol-7-yl]benzamlde 0.2 hydrate. 



Elemental analysis (for 






Q22H23NaO2S'0^H2O) 








C(%) 


H{%) 


N (%) 


S (%) 


Calcd: 


66.54 


5,94 


10.58 


8.07 


Found: 


66.64 


6.94 


10.33 


8.01 



30 

Mass analysis, m/z: 393 (M*) 

Example 91 

35 



40 




The procedure of Example 90 was followed using m-hydroxy-N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c> 
thlazol-7-yl]benzamide and 1-fodo-3-methylbutane to give m-(3-methylbutyloxy)-N-[3-{3-pyridyl)-1H,3H- 
pyrro!o[1 ,2-c]thlazoI-7-yl]benzamide.' 
«o Melting point: 1 32-1 34 ' C 



Elemental analysis (for C23H2SN3O2S) 




C (%) 


H (%) 


N (%) 


S (%) 


Calcd: 
Found: 


67.79 
67.87 


6.18 
6.13 


10.31 
10.21 


7.87 
7.90 
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Example 92 



10 



IS 



20 



25 




The procedure of Example 90 was followed using m-hydroxy-N-[3-(3-pyridyl)-1H,3H-pyrrolo[1,2-c> 
thla2ol-7-yl]benzamide and 1-bromo-4-methylpentane to give m-(4-methylpentyloxy)-N-(3-(3-pyridy1)-1H,3H- 
pyrrolo[1 ,2-c]thiazol-7-yl]benzamfde. 
Melting point: 1 28-1 30 ' C 



Elemental analysis (for C24H27N3O2S) 




C (%) 


H (%) 


N (%) 


S (%) 


Calcd: 
Found: 


68.38 
68.42 


6.46 
6.49 


9.97 
9.92 


7.61 
7.61 



30 



Example 93 



35 



40 





45 



50' 



65 



The procedure of Example 90 was followed using m-hydroxy-N-[3-(3-pyrldyl)-1 H.SH-pyn-oloEl .2-c> 
thlazol-7-yl]benzamlde and 5-phenylpentyl bromide to give m-(5-phenylpentyloxy)-N-[3-{3-pyridyl)-l H,3H- 
pyrrolo- [1.2-c]thiazoh7-^yl]benzamide. 
Melting point: 89-91 ' C . 



Elemental analysis (for C2aH29N302S) 




C (%) 


H {%) 


N.(%) 


S{%) 


Calcd: 
Found: 


72.02 
71.91 


6.04 
5.99 


8.69 
8.50 


6.63 
6.55 
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10 




NHCOv^^^COaH • 0,1 Hz O 



IS 



20 



26 



30 



3S 



. To a solution of 0.68 g of m-methoxycarbonyl-N-[3-(3-pyridyl)-1H,3H-pyrrolo[1 ,2-c]thiazol-7-yl]- 
benzamide in 6 ml of methanol was added 2.2 ml of 1 N aqueous sodium hydroxide. The mixture was 
stirred at 60°C for 1 hour. Water (50 ml) and 2.2 ml of 1 N hydrochloric acid were added to the reaction 
mixture and the resultant crystals were collected by filtration, washed with water and 2-propanoi and dried 
under reduced pressure to give 0.48 g of m-[N-[3-(3-pyrldyl}-1H,3H-pyrrolo[1,2-c]thiazol-7-yl]carbamoyl]- 
benzoic acid 0,1 hydrate. 
Melting point: 208-21 1 ' C 



Elemental analysis (for 






CisHisNaOaS'O.IHzO) 








C(%) 


H(%) 


N (%) 


S(%) 


Calcd: 


62.15 


4,17 


11.44 


8.73 


Found: 


62.12 


4.12 


11.31 


8,72 



Example 95 



40 



45 



60 



55 




NHCO 




C0NCCH3)2 



Diphenylphosphoryl azlde (0.2 ml) and 0.3 ml of triethylamine were added to a mixture of 0.27 g of m- 
[N-C3-(3-pyridyl)-1H,3H-pyrrolo[1.2-c]thiazol-7-yl]carbamoyl]benzolc acid, 0,08 g,of dimethylamine hydro- 
chloride and 1 ml of N,N-dlmethylformamide and the resultant mixture was stirred overnight at room 
temperature. Ethyl acetate-benzene (2:1) (60 ml) was added to the reaction mixture and the resultant 
mixture was washeid with water, saturated aqueous sodium hydrogen carbonate solution, water and 
saturated aqueous sodium chloride solution in that order. The organic layer was dried over anhydrous 
sodium sulfate and the solvent was distilled off under reduced pressure. The residue was subjected to silica 
gel column chromatography. Elution with ethyl acetate-methylene chloride (1:1). gave 0.14 g of m-(N,N- 
dlmethylcartDamoyl)-N-[3-(3-pyridyl)-1H,3H-pyn-olot1,2-c]thlazol-7-yl]benzamide.^ 
Mass analysis, m/z: 392 (M*) 
NMR spectrum (CDCI3, internal standard: TMS) 

S: 2.97 (3H, s), 3.10 (3H, s). 4.30 (1H, d), 4.43 (1H, d). 6.23 (1H. d). 6.27 (1H, d). 6.34 (1H. s), 7.1-8.0 (6H. 
m), 8.2-8.5 (2H, m). 8.64 (1 H. s) 



76 
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Example 96 



10 



15 



20 



The prcx^edure of Example 95 was followed using m-[N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 .a-cllthiazohy-yll- 
carbamdyllbenzolc acid and methylamine to give m-(N-methylcarbamoyl)-N-[3-(3-pyrldyl)-1H.3H-pyrrolo- 
[1 ,2-G]thlazol-7-y l]benzamlde. 
Merting point: 200-205 ' C 

NMR spectrum (DMSO-ds, internal standard: TMS) 

5: 2.80 (3H, s), 4.26 (1H, d), 4.36 (1H, d), 6.35 (1H, d), 6.49 (1H. d). 6:63 (1H. s). 7.3-7.7 (3H, m). 7.9-8.1 
(2H, m). 8.4 (1H. s). 8.4-8.7 {2H, m). 10.10 (IH. s) 



Example 97 



30 




The procedure of Example 95 was followed using m-[N-[3-(3-pyrjdyl)-1 H,3H-pyrrolb[1 ,2-c]thiazol-7-yl]- 
carbamoyl]benzoic acid and morpholine to give m-(morpholinocarbonyl)-N-[3-(3-pyridyl)-1H,3H-pyrrolo[1,2- 
c]thiazol-7-yl]benzamide. 
Mass analysis, m/z: 434 (M*) 
40 NMR spectrum (CDCb, internal standard: TMS) 

5: 3.70 (8H, braad s), 4.38 (2Hi s). 6.26 (2H. s). 6.36 (IH, s), 7.26-7.60 {4H. m). 7.88-7.97 (2H. m). 8.57-8.64 
(2H. m) 



45 Example 98 



50 



55 




The procedure of Example 95 was followed using m-[N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thlazol-7-yl]- 



77 
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carbamoyl]benzolc acid and 1~methylpipera2ine to give m-[(4-methyl-1-piperaziny!)carbonyl]-N-[3-(3- 
pyridyl)1 H,3H-pyrro!o[1 ,2-c]thlazoi-7-yl]ben2amide dihydrochloride. 
Mass analysis, m/z: 447 {M-2HCI)* 
NMR spectrum (DMSO-ds, internal standard: TMS) 
5 8: 2.77 (3H, s). 3.0-3.20 (2H, m), 3.20-3.60 {2H, m). 4.38 (2H, dd), 6.38 (1H, d), 6.61 (1H, d). 6.79 (IH. s), 
7.50-7.70 (2H. m), 7.90 (IH. dd). 8.0-8.10 (3H. m). 8.65 (1H. d). 8.82 (IH. dd) 



Example 99 

.10 . 



IS 




The procedure of Example 95 was followed using m-[N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thiazol-7-yI]- 
carbamoyl]benz6{c acid and pipertdine to give m-(pfperidinocarbonyl)-N-[3-(3-pyrldyl)-1 H,3H-pyrrolo[1 ,2-c]- 
tfilazol-7-yl]benzamide. 
25 Mass analysis, m/z: 432 (M*) 

NMR spectrum (CDCbi Internal standard: TMS) 

5: 1.50 (2H. s), 1.86 (4H. s). 3.31 (2H, s). 3.70 (2H. s). 4.40 (2H. dd). 6.25 (IH. d). 6.30 (IH. d). 6.35 (IH. s). 
7.20-8.0 (en. m), 8.50^8.70 (2H. m) • 

30 

Example 100 



35 



40 




The procedure of Example 95 was followed using m-[N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thiazol-7-yl]- 
carbamoyl]benzoic acid and N-methylcyclohexylamine to give m-(N-cyclohexyl-N-methylcarbamoyl)-N-[3- 
(3-pyridyl)-1 H,3H-pyrroloil ,2-c]thlazol-7-yl]ben2amide. 
Mas^ analysis, m/z: 460 {M*) 
NMR spectrum (CDCIa, internal standard: TMS) 

5: 0.9-1.2 (2H, m), 1.2-2.0 (8H. m). 2.6-3.1 (3H, m). 4.40 (2H. dd). 6.26 (IH, d). 6.30 (IH. d). 6.36 (IH. s), 
7.0-8.0 (6H. m). 8.5-8.7 (2H. m) 



Example 101 



78 
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5 




10 The procedure of Example 95 was followed using m-[N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thiazol-7-yl]- 
carbamoyt]benzoic acid and benzylamlne to give m-(N-ben2ylcarbamoyl)-N-[3-(3-pyridylHH,3H-pyrrolo[1.2- 
c]thiazol-7-yl]benzamide. 
Melting point: 155-158" C 



76 



20 



Elemental 




analysis (for 


CasHzaN^OzS) 




S(%) 


Calcd.: 


7.05 


Found : 


7.06 



Example 102 



36 




40 The procedure of Example 95 was followed using m-[N-[3-(3-pyridyl)-1H,3H-pyrrolo[1,2-c]thiazol-7-yl]- 

carbamoyl]benzoic acid and pyrrolidine to give m-(pyrrolidin6carbonyl)-N-[3-(3-pyridyl)-1H.8Hi-pyn*olo[1,2-ci- 

thlazol-7-yl]benzamlde. 

Mass analysis, m/z: 418 (M ) 

NMR spectrum {CDCI3, internal standard: TMS) 
45 5: 1.8-2.1 (4H, m). 3.42 {2H, t), 3.63 (2H. t), 4.37 (2H;s). 6.24 {2H, s), 6.34 (1H. s), 7.2-8.2 {6H. m). 8.5-8.7 

(2H.m) 

Example 103 

60 



66 



79 
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5 




A mixture of 0.26 g of m-[N43-(3-pyridyl)-1H,3H-pyrrolo[1.2K:]thlazol-7-yl]carbamoyl]benzol acid. 0.1 
ml of isopropyl Iodide, 0.1 g of potassium hydrogen carbonate and 1 ml of N.N-dimettiylformamide was 
stirred at 60* C for 4 hours. Ethyl acetate-benzene (2;1) (60 ml) was added to the reaction, mixture and the 
whole mixture was washed In sequence with three 20 ml portions of water and one 20 ml portion of 
saturated aqueous sodium chloride solution. The organic layer was dried over anhydrous sodium sulfate 
and the solvent was then distilled off under reduced pressure. The .residue was subjected to silica gel 
column chromatography. Elution with methylene chloride-ethyl acetate (3:1) followed by recrystallizatlon 
from ethyl acetate-n-hexane gave 0-11 g of m-lsopropyloxycarbonyl-N-[3-(3-pyridyl)-iH,3H-pyrrolo[l.2-c]- 
tfiiazol-7-yl]benzamide. 
i\/leltlng point: 126-129' C 



Elemental analysis (for CaeHai N3O2S) 




C(%) 


H(%) 


N (%) 


S (%) 


Calcd.: 
Found. 


64,85 
64.79 


5,19 
5.15 


10.31 
10.23 


7.87 
7.77 



Example 104 



35 



40 




The procedure of Example 103 was followed using m-[N-[3-(3-pyridyl)-1H,3H-pyrrolo[1,2-c]thiazol-7-yl]- 
carbamoyl]benzoic acid and 1-bromd-2-methlpropane to give m-(2-methylpropyloxycarbonyl)-N-[3-(3- 
pyridyl)-l H.3H-pyrrolo[1 .2-c]thla2ol-7-yl]benzamlde. 
Melting point: 123-1 26 ' C 



60 


Elemental 


analysis (for 




CeaHaaNaOaS) . 






S(%) 


55 


Calcd.: 


7.60 




Found : 


7.55 



80 
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Bcample 105 



• 0.5 RzO 

Trifluoroacetic acid was added to 0.7 g of m-tert-butoxycarbonylamino-N-[3-(3-pyridyl)-1H.3H-pyrro!0'' 
IS [1 ,2-c]thlazoh7-yl]benzamide and the mixture was stirred at room temperature for 1 hour. The reaction 
mixture was poured Into saturated aqueous sodium hydrogen carbonate solution. The resulting crystals 
were collected by flltratlon, washed with water and 2-propanol and drlsd under reduced pressure to give 
0.36 g of m-amlna-N-[3-(3-pyridyl)-1H,3H-pyrrolo[1,2-c]thlazol-7-yi]benzamide hemihydrate. 
Melting point: 203-207' C 



Elemental analysis (for 






Ci8Hi6N*OS'0.5H2p) 








C(%) 


H (%) 


N (%) 


S(%) 


Calcd.: 


62:59 


4.96 


16.22 


9.28 


Found : 


62.55 


4,73 


16.05 


9.29 



Example 106 



40 




• 0.5 Ha 0 



Benzoyl chloride (80 and 0.1 ml of trfethylamine were added to a solution of 0.15 g of m-amino-N- 
[3-(3-pyridyl)-1H.3H-pyrrolo[1,2-c]thiazol-7-yl]benzamide In 1 ml of methylene chloride with ice cooling and 
the mixture was stirred at room temperature for 4 hours. Saturated aqueous sodium hydrogen carbonate 
solution (30 ml) was added to the reaction mixture, followed by extraction with methylene chloride. The 
extract was dried over anhydrous sodium sulfate and the solvent was distilled off. The residue was 
subjected to silica gel column chromatography. Elution with methylene chloride-ethyl acetate (2:1) followed 
by recrystallization from 2-propanol-n-hexane to give 0.1 g of m-benzoylamlno-N-[3-(3Tpyridyl)-1H,3H- 
pyrrolo[1 .2-c]thiazol-7-yl]benzamide hemihydrate. 
Melting point: 1 38-1 41 ' C 




so 



81 
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5 



Elemental 


analysis (for 


C2sH20N*O2S- 


•0.5H2O) 






S (%) 


Calcd.: 


7.13 


Found : 


7.17 



10 



Example 107 

IS 



20 




25 

The procedure of Example 106 was followed using m-amino-N-t3^(3-pyridyl)-1H,3H-pyrrolo[1 ,2-c]thiazol- 
7-yl]benzamide and phenylacetyl chloride to give m-phenylacetamldo-N-[3-(3-pyridyl)-1H,3H-pyrrolo[1»2-c]- 
thiazol-7~yl]benzamlde. 
30 Melting point: 1 37-1 40 " C 



Elemental 




analysis (for 


C26H22N4.O2S) 




S(%) 


Calcd.: 


7.05 


Found : 


.6.90 



40 



Example 108 

45 



60 




55 

A mixture of 1.1 g of m-amlno~N-[3-(3-pyrldyl)-1H.3H-pyrrolo[1,2-c]thiazol-7-yl]benzamide, 0.79 g of 
diphenyl N-cyanocarbonlmidate and 7 ml of 2-propanol was stirred overnight with heating under reflux. The 



82 
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solvent was distilled off from the reaction mixture under reduced pressure and the residue was subjected to 
silica gel column chromatography. Elution with chloroform-methanol (50:1) followed by recrystalllzatfon from 
2-propanoI gave 0.8 g of m-(N-cyano-o-phenylureldo)-N-[3-(3-pyridyl)-1H,3H-pyrroio[1.2-c]thla2ol-7-yl]- 
benzamlde. 
5 Melting point: 1 45-1 50 * C 



Elemental 




analysis (for 


QzcHaoNsOaS) 




S (%) 


Calcd.: 


6.67 


Found : 


6.58 



Example 109 

20 



25 



30 



35 



40 




N NH 



Hydrazine hydrate (0.03 ml) was added to a solution of 0.3 g of m-(N-cyano-o-ph8nynsoureido)-N'[3-(3- 
pyridyl)-1H,3H-pyn^olo[1,2-c]th!a20l-7-yl]benazmlde in 2 ml of methanol and the mixture was stirred at room 
temperature for 3 hours. The resultant crystals were collected by filtration and washed with methanol to give 
0.21 g of m-[(5-amino-1 .2.4-triazol-3-yl)amino]-N-[3-(3-pyridyl)-1 H,3H-pynrolo[1 ,2-G]thiazo!-7^yl]benazmide. 
Melting point: 225-230* C 



Elemental analysis (for C20H1 & NgOS) 




C(%) 


H (%) 


N(%) 


S (%) 


Calcd.: 
Found: 


57.40 
57.36 


4.34 
4.43 


26.78 
25.50 


7.66 
7.48 



4S 



Example 110 



60 



55 



83 
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O 
t 



5 




m-Chloroperbenzolc acid (200 mg) was added to a solution of 320 mg of N-[3-(3-pyridyl)-1 H.SH-pyrrolo- 
[1 .2-c]thia2ol-7-yi]benzamfde in 20 ml of methylene chloride with ice cooling and the mixture was stirred for 
1 hour. m-Chloroperbenzoic acid (20 mg) was further added and stirring was continued for 1 hour. 
Methylene chloride (50 ml) was added to the reaction mixture and the whole mixture was washed in 
sequence with saturated aqueous sodium hydrogen carbonate solution, water and dried over anhydrous 
magnesium sulfate. The solvent was distilled off under reduced pressure and the residue was subjected to 
silica gel column chromatography. Elution with ethyl acetate gave 120 mg of 7-benzamido-3-(3-pyridyl)- 
1 H,3H-pyrrolo[1 ,2-c]thiazole 2-oxide. 
Mass analysis* m/z: 337 (M + 1 ) * 
NMR spectrum (CDCbt intemal standard: TMS) 

5: 4.2-4.87 (2H, m), 6.01-6.57 (3H. m), 7.2-7,98 (7H. m), 8.49 (1H, S). 8.65 (1H, t) 

Example 111 



30 




35 

Sodium borohydride (120 mg) was added to a mixture of 260 mg of m-benzoyl-N-[3-(3-pyrldyl)-1H,3H- 
pyrrolo[1,2-c]thiazol-7-yl]benzamide, 5 ml of ethanol and 5 ml of methylene chloride with Ice cooling and 
the resultant mixture was stirred overnight at room temperature. The solvent was distilled off from the 

40 reaction mixture under reduced pressure. Ethyl acetate (50 ml) was added to the residue, the mixture was 
washed with water and dried over anhydrous magnesium sulfate, the solvent was distilled off under reduced 
pressure, and the residue was subjected to silica gel column chromatography. Elution with ethyl acetate 
gave 1 60 mg of m-(1 -hydroxy-1 -phenyl)methy l-N-[3-(3-pyridyl)-1 H,3H-pYrrolo[1 ,2-c]thiazol-7-yl]benzamlde. 
Mass analysis, rh/z: 427 (M*) 

45 NMR spectrum (CDCb, internal standard: TMS) 

5: 4.38 (2H, dd), 5.92 (1H, s). 6.21 (1H, d), 6.25 (1H, d), 6.35 (1H, s), 7.1-8.0 (1H, m). 8.54 (1H, d). 8.60 (1H, 
dd) 



50 Example 112 



65 



.84 
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6 




70 A mixture of N-|3-(3-pyridyl)-1H,3H-pyrrolo[1,2-c]thiazol-7-yl]benzamide (322 mg). phosphorus pentasul- 
fide (270 mg). sodium hydrogen carbonate (110 mg) and 1 ,2-'dimethoxyethane (10 ml) was stirred at 65* C 
for 1 hour and then at 85*C for 2 hours. After cooling, ice, water and potassium carbonate were added to 

the reaction ml>cture for dissolving the insoluble matter. The whole mixture was extracted with methylene 
chloride, the extract was dried over anhydrous sodium sulfate, and the solvent was distilled off under 
75 reduced pressure. The residue obtained was crystallized by addition of diethyl ether. Collection of the 
crystals by filtration gave N-[3-(3-pyridyl)-1H,3H-pynrolo[1.2-c]thiazol-7-yl]lhloben2amlde (157 mg). 
Melting point: 131 'C 



Elemental analysis (for C18H15N3S2) 




C(%) 


H(%) 


N (%) 


S (%) 


Calcd.: 
Found : 


64.06 
63.82 


4.48 
4.56 


12.45 
12.29 


19.00 
18.90 



Example 113 

30 



35 




N-[3-(3-Pyridyl)-1H,3H-pyr.rolo[1.2-c]thlazol-7-yl]thioacetamtde was synthesized from N-[3-(3-pyridyl)- 
lH,3H*pyrrolo[1,2-c]thlazol-*7-yl]acetamide by following the procedure of Bcampie 112. 
Melting point: 148' C 



Elemental analysis (for CiaHiaNsSa) 




C{%) 


H(%) 


N (%) 


S{%) 


Calcd.: 
Found : 


56,70 
56.70 


4.76 
4.79 


15.26 
15.08 


23.29 
23.23 



SO 



Example 114 

55 



85 
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NaHCOa, DME 



10 




m 




The procedure of Example 112 was followed starting with m-benzoyl-N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2- 
c]thla2ol-7-yl]benzamide to give m-benzoyl-N-[3-(3-pyrldyl)-1H,3H-pyrroloI1,2«^lth!a2ol-7-yllthiobenzamlde. 
Mass analysfs, m/z: 441 (M+) 
NWR spectrum (CDCb, internal standard: TMS) 

5: 4.28 (2H. s). 6.33 (1H, d), 6.39-6,43 (2H, m). 7.31-7.84 (9H, m), 8.17-8.22 (2H, m), 8.53-8.60 (2H, m) 



20 



Example 115 



25 



30 



35 




NH 





NH 




NaHCOa. DME 



The procedure of Example 112 was followed starting with m-phenoxy-N-t3-(3-pyridyl)-1H,3H-pyrrolo- 
^ [1 ,2-c]thiazol-7-yl]benzamlde to give m-phenoxy-N-I3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thiazol-7-yl]- 
thiobenzamide. 
Mass analysis, m/z: 429 (M*) 
NMR spectrum (CDCU, internal standard: TMS) 

S: 4.26 (2H, S), 6.33 (1H. d). 6.38 (1H. d). 6.41 (1H. S), 7.04-7.64 (11H. m), 8.57-8.64 {2H. m) 



45 



Example 116 



50 



55 



86 
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P2 S, 



NaHCOa, DME 



JO 




The procedure of Example 112 was followed starting with m-methyl-N-[3-(3-pyridyl)-1 H,3H-pyrrolo[1 ,2- 
7g c]thiazol 7-yl]benzamide to give m-methyl-N-[3-(3-pyrfdy!)-1 H,3H-pyrrolo[1 ,2-c]thiazol-7-yl]thiobenzamlde. 
Mass analysis, m/z: 351 (M ) 
NMR spectrum (CDCIa, internal standard: TMS) 

5: 2.43 (3H, S). 4.28 (2H, S), 6.34 (1H, d). 6.39 (1H. d), 6.42 (1H, S). 7.32-7.38 (3H. m). 7.61-7.69 (2H. m), 
7.72-7.75 (1H, m)i 7.58-7.64. (2H, m) 



20 



Example 117 



25 



30 




NH 




.0^ 



P2S5 



NaHCOa, DME 



35 




s 



The procedure of Example 112 was followed starting with m-(1-methylethyl)-N-[3-(3-pyridylHH,3H'' 
^ pyrrolo[1,2-c]thla2ol-7-yl]benzamide to give m-(1-methylethyl)-N-I3-{3-pyrldyl)-1H,3H-pyrrolo[1,2'-c]thiazol-7- 
ylithiobenzamlde. 
Mass analysis, m/z: 395 (M ) 
NMR spectmm (CDCI3, intemal standard: TMS) 

6: 1.35 (6H, d), 4.28 {2H, S). 4.58-4.72 (1H. m), 6.34 (1H, d), 6.38-6.41 (2H. m), 7.00-7.05 (1H, m). 7.27-7.90 
45 (m, 3H). 7.44-7v48 (1 H. m), 7.60-7.66 (1 H. rri), 7.56-7.63 {2H. m) 

Example 118 



50 



55 
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COOH 



TO 




NHCOOtBu 



The procedure of Example 1 was followed starting with (R)-3-(3i3yridyl)"1 H,3H-pyrrolo[l ,2-ch7- 
thrazolecarboxyHc acid (7.39 g) to give (R)-7-tert-butoxycarbonylamino-3-(3-pyridyl)-1H,3H-pyrroloI1,2-c]- 
thiazole (4.8 g). 
Melting point: 81-84" C 
M§°: +154.34* {c-1.00. DMF) 



20 



Example 119 



25 



30 



^^^^^^ 



The procedure* of Example 49 was followed starting with (R)-7-tert-butoxycarbonylamino-3-(3-pyrldyl)- 
1H,3H'-pyrrolo[1,2-c]thiazole and m-benzoylbenzoyi chlonde (prepared from m-benzoylbenzolc acid) to give 
35 (R)-m-benzoyhN-t3"(3-pyridyl)-1 H,3H-pyrrolo[1 ,2-c]thiazol-7-yl]benzamlde. 
IVlelting point: 97-99*0 
[a]§°: +82.62* (c=0.99. DMF) 



40 



45 



Elemental 
analysis (for 
C25H13N3O2S) 




S (%) 


Oalcd.: 
Found : 


7.54 
7.26 



50 



The compounds of Examples 120 to 122 were produced in the same manner as mentioned above. 

Example 120 
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5 




(R)-m-Phenoxy-N-[3-(3-pyridylHH,3H-pyrroIo[1.2-c]thia2ol-7-yl]ben2amid 
Melting point: 1 36-1 38 " C 
[a]§° : + 83.49 "(0 = 1 .00. DMF) 



Elemental analysis (for Ca+HteNaOaS) 




C{%) 


H (%) 


N (%) 


S (%) 


Calcd.: 
Found : 


69.71 
69.70 


4.63 
4,58 


10.16 
10.06 


7.75 
7.73 



20 



Example 121 

25 




(R)-N43-(3-Pyridyl)-1H,3H-pyrrolo[1,2-c]thla20l-7-yl]-m-(p-tDluoyl)benzamide 
Melting point: 94-97* C 
[a]g°: +75.0" (c=: 1.00. DMF) 



Eiemental analysis (for 






C2 s H2 1 Na OaS • O.SCa Ha 0) 








C(%) 


H (%) 


N(%) 


S (%) 


Calcd.: 


70.34 


5.37 


8.95 . 


6.83 


Found : 


70.27 


5.18 


8.94 


7.00 



50 

Example 122 

55 



89 
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(R)~m-lsopropoxy-N-[3-(3-pyridyl)-1H,3H-pyrrolo[1,2-c]thia2ol-7-yl]benzam 
Mass analysis, m/z: 379 (M*) 
NMR spectrum (CDCIa) 

5: 1.27 (6H, d). 4.20 (1H. d), 4,39 (IH. d). 4.5-4.9 (1H. m). 6.29 (1H. d). 6.47 (1H. d), 6.61 (1H. S). 6.9-7.7 
{6H. m). 8.3-8.6 (2H. m). 9.9 (IH, S) 



Example 123 



25 



30 




Finely divided sodium hydroxide (180 mg) was added to a mixture of m-benzoyl-N-[3-(3-pyridyl)-1H.3H- 
35 py.rrolo[1,2-c]thia2ol-7-yl]ben2amide (383 mg), hydroxylamine hydrochloride. (98 mg), ethanol (4 ml) and 
water (1 ml) at room temperature. The reaction mixture was heated under reflux with stirring for 5 minute, 
then cooled and neutralized with 1 N hydrochloric acid. Methylene chloride was added and the resultant 
crystals were collected by filtration, washed in sequence with water and diethyl ether and recrystallized 
from 2-propanol to give m-(hydroxyimlnophenylmethyl)-N43-(3-pyridyl)-lH,3H-pyrrolo[1,2-c]thiazol-7-yl]-- 
"fo benzamlde 0.3 hydrate (85 mg). 
Melting point: 144*G 



Elemental analyslsi (for 






C25H20N4O2S'3H2O) 








C (%) 


H (%) 


N(%) 


S(%) 


Calcd.: 


67.34 


4.66 


12.56 


7.19 


Found : 


67.31 


4.68 


12.17 


6.99 



Example 124 

55 
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10 



15 



20 



25 




SMe 



A mixture of N-[3-(3-pyrldyl)-1H,3H-pyrrolo[1,2-c]thia2ol-7-yl]thiobenzamW (100 mg, 0.30 m mol), 
potassium carbonate (49 mg) and ethanol (50 ml) was stirred at .50' C for 3 hours. After cooling to 0* C, 
methyl iodide (21 jxl) was added dropwise to the mixture at that temperature and the resultant mixture was 
stirred at room temperature for 3 hours. The solvent was distilled off under reduced pressure, water was 
added to the residue, the mixture was extracted with methylene chloride, and the extraot was dried over 
anhydrous sodium sulfate. The solvent was distilled off and the residue obtained was purified by silica gel 
column chromatography to give 7-[N-(methylthiobenzylldene)amino]-3-(3-pyridyl)-1H,3H-pyn'olo[1,2-c]- 
thiazole (55 mg, 0.16 m mol. 52%). 
Mass analysis, m/z: 351 (M ) 
NMR spectrum (CDCb. Internal standard: TMS) 

5: 2.15. 2,50 (each s, together 3H), 3.94, 4.29 (d and g, respectively, together 2H), 5.15. 6.00 (each d. 
together 1H). 6.21, 6.37 (each s, together 1H). 6.32, 6.55 (each d. together 1H), 7.20-7.65 (m, 7H), 8,41-8.58 
(m. 2H) 

While the invention has been described in detail and with reference to specific embodiments thereof, it 
will be apparent to one skilled in the art that various changes and modifications can be made therein without 
departing from the spirit and scope thereof. 



30 



35 



40 



Claims 



1. A heterocyclic compound of the fomnula (1) . or a phamnacologlcally acceptable salt thereof: 




(I) 



45 



wherein 

I represents 0 or 1; 
m represents 0, 1 or 2; 
^ n represents 1 or 2, provided that the sum of I and n Is 1 or 2;. 

R' represents a hydrogen atom, a Ci-Ce alky I group, a group of the formula 

A 
II 

55 

In which A Is an oxygen atom or a sulfur atom, or a group of the formula -SO2R*; 
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R2 represents a hydrogen atom or a Ci -Cs alky! group; 

represents a hydrogen atom or a Ci-Cs alkyl group; 
R* represents a substituted or unsubstituted aryl group which may have one or more substituents selected 
from a group of the formula -0-R^. a nitro group, a halogen atom, a cyano group, a trIhalogeno-Ci-Ce alkyl 
s group, a group of the formula 

B 

II - 

10 

in which B is O or NOH, an amino group of the formula 



16 




a group of the formula 




r 



a Ci-Ce alkyl group and an aralkyi group; 

a Ci-Ce alkyl group, an aralkyi group, a Ct-Ce alkoxy group, an aryloxy group, an aralkyloxy group, a group 
of the formula 

35 a cycioalkyi group or a group of the formula 



40 




R^ and R^, Which may be the same or different, each represents a hydrogen atom, a Ci-Ce alkyl group, an 
aralkyi group or an aryl group,, or R^ and R^, together with the adjacent nitrogen atom, comblnedly form a 
45 piperidine ring, a morpholine ring, or a piperazine ring which may optionally be substituted In position 4 of 
the piperazlne ring by a Ci-Cg alkyl group or an aralkyi group; 

R7 represents a hydrogen atom, a Ct-Cs alkyl group, an aralkyi group, an aryl group which may have one 
or more substituents selected from a Ci-Cs alkyl group and a halogen atom; or an acyl group; 
R^ represents an aralkyi group, an aryl group which may have one or more substituents selected from a Ci- 
50 Cg alkoxy group, a Ci-C© alkyl group and a halogen atom; a group of the formula 




a hydroxyl group or a Ci-Cs alkoxy group; 

R3 and R^°. may be the same or different, and one of them is a hydrogen atom or a Ci-Cg alkyl group and 
the other is a hydrogen atom, a Gi-Cs alkyl group, a carboxyl group, a Ci-Ce aikoxycarbonyl group, an 
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arylcarbonyl group, an aralkylcarbonyl group, a group of the formula 



N 



NH2 



NH 



10 



or a group of the formula 



NCN 



20 



and 



R" and R'^ which may be the same or different, each represents a hydrogen atom, a Ci-Cs alkyi group, an 
aralkyi group, an aryl group or a cycloalkyi group, or R'^ and R'^. together with the adjacent nitrogen atom, 
combinedly form a pyn-olidlne ring, a plpertdine ring, a morpholine ring, or a piperazlne ring which may 
optionally be substituted in position 4 of the piperazlne ring by a Ci-Ce aikyi group or aralkyi group. 
2. A heterocyclic compound of the formula: 



25 



30 



35 




CBR8 



40 



45 



wherein £. m. n, R^. R3. B and R« are as defined In Claim 1, or a pharmacologically acceptable salt thereof. 
3. A heterocyclic compound of the formula: 




MHCO 




so 



or a pharmacologically acceptable salt thereof. 
4, A heterocyclic compound of the formula: . 



55- 
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5 




or a pharmacologically acceptable salt thereof. 
5. A heterocyclic compound of the formula: 



15 



20 




25 or a pharmacologically acceptable salt thereof. 

6. A pharmaceutical composition containing an effective amount of a heterocyclic compound of Claim 1 or a 
pharmacologrcally acceptable salt thereof and a pharmaceutically acceptable carrier. 

7. A pharmaceutical composition containing a heterocyclic compound of Claim 3, 4 or 5 or a pharmacologi- 
cally acceptable salt thereof and a pharmaceutically acceptable carrier. 

30 8. A process for producing heterocyclic compound of the formula (I): 

{0)m 



35 



40 




R3 



4Q wherein 

I represents 0 or 1 ; 
m represents 0, 1 or 2; 

h represents 1 or 2, provided that the sum of I and n is 1 or 2; 

represents a hydrogen atom, a Ci-Cs alkyi group, a group of thQ formula 

A 
II 

65 in which A is an oxygen atom or a sulfur atom, or a group of the fomnula -SO2R*; 
R2 represents a hydrogen atom or a Ci-Gs alkyI group; 
R3 represents a hydrogen atom or a Ct-Ce alkyI group; 

R^ represents a substituted or unsubstituted aryl group which may have one dr more substituents selected 
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from a group of the formula a nitro group, a halogen atom, a cyano group, a trIhalogeno-Ci-Cs alkyi 

group, a group of the formula 

B 

6 II * 

-R^ in which B is 0 or *N-OH, an amino group of the formula 
70 >^R9 



20 



25 



30 



35 



55 



RIO 



75 a group of the formula 



OH 



a Ci-Cs atkyi group and an aralkyi group; 

a Ci-Ce alky I group, an aralkyi group, a Ci-Ce alkoxy group, an aryloxy group, an aralkyloxy group, a group 

of the formula 



/R5 ■■- 
— »<■ : r 



R6 

a cycloalkyi group or a group of the formula 





R5 and R^. which may be the same or different, each represents a hydrogen atom, a Ci-Ce alkyI group, an 
40 aralkyi group or an aryl group, or R^ and R^, together with the adjacent nitrogen atom, comblnedly form a 

piperidlne ring, a morpholine ring, or a piperazine ring which may optionally be substituted in position 4 of 

the piperazine group by a Ci-Cg alkyI group or an aralkyi group; 
. R^ represents a hydrogen atom, a Ci-Ce alkyI group, an aralkyi group, an aryl group which may have one 

or more substituents selected from a Ci-Cg alkyI group and a halogen atom; or an acyl group; 
45 R8 represents an aralkyi group, an aryl group which may have one or more substituents selected from a Ci- 

Ce alkoxy group,, a Ci-Ce atkyI group and a halogen atom; a group of the formula 



50 ^R12 



a hydroxyl group or a Ci-Ce alkoxy group; 

R3 and R^° may be the same or different, and one of them is a hydrogen atom or a Ci-Cs alkyI group and 
the other is a hydrogen atom, a Ci-Cg alky I group, a carboxyl group, a Ci-Cg alkoxycarbonyl group, an 
arylcarbonyl group, an aralkylcarbonyl group, a group of the formula 
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N NH ' 



or a group of the formula 



70 




75 

and 

fV^ and which may be the same or different, each represents a hydrogen atom, a Ci-Cg alkyi group, an 
aralkyi group, an aryl group or a cycloalkyi group, or ft" and R^^^ together with the adjacent nitrogen atom, 
20 combinedly form a pyrrolidine ring, a piperidine ring, a morpholine ring, or a piperazine ring which may 
optionally be substituted in position 4 of the piperazine ring by a Ci-Cs alky! group or aralkyi group: and 
salts thereof which co?nprises any of Ihe following. 

(1) the reanrangement reaction for a amine synthesis represented by the following reaction equation: 

25 

(0)m 



30 



36 




(II) or a derivative thereof 

40 
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10 



IS 



(0)m 

(CH2)e (GH2)n 




NCO 



(III) 



20 



25 




NH2 



(la) 



30 
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40 



wherein R^, t. m and n are as defined above; 

(2) the reaction represented by the following reaction equation: 
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10 



IS 




(III) 



NCO 



HN 



< 



RS 



R6 ••' 



20 



t 

(CH2)e {CH2)n 



^^^^^^^^^ NHCON ^ 



R6 



30 



(IC) 



wherein R^. RS, rg, i, m and n are as defined above; 

(3) the reaction represented by the following reaction equation: 
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10 



IS 




(III) 



NCO 



R13-0H (IV) 



20 



25 



30 



(0)m 
t 

(CE2)e (CH2)n 




NHC00R13 



(Id) 



wherein R^, i\ m and n are as defined above and R^^ represents a Ci-Cc alkyi, aralkyi or aryl group; 
(4) the reaction represented by the following reaction equation: 
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10 



IS 




NH2 



(la) 

or a salt thereof 



+ R4-COOH 

(VII) or a reactive 
derivative thereof 



20 



25 



30 




R3 



(le) 



wherein R^, R*. 1, m and n are as defined above; 

(5) the reaction represented by the following reaction equation: 
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10 



16 




(la) 



NH2 



+ 



(VIII) 



20 



25 



30 




NHCONH-R3.4 



(If) 



wherein R^, X, m and n are as defined above and R^* represents a Ci-Cg alkyl. aryl, or aralkyi group; 
(6) the reaction represented by the following reaction equation: 



35 



45 



55 



lot 



E P.QPPi?AlMJL^A\production.pr odMPADFSRoot\Users\^ stuff\sg20Q601310-6\EP000425134.cpcl 



Page 102 of 109 



EP 0 425 134 A1 



10 



w 




(la) 



NH2 



+ 



(ix) 



20 



S6 



30 




NHS02--R4 



(Ig) 



wherein R3, R*. I. m and n. are as defined above and X represents a halogen atom; 
(7) the reaction represented by the following reaction equation: 
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wherein R^, 1, m and n are as defined above, R^^ represents a Ci-Cs alkyi group, R^^ represents a Ci- 
Cs alkyI group differing from .R^^, R^^ represents a hydrogen atom, the same group as R^^ or the same 
group as R^^, and and are the same or different and each represents a halogen atom or an organic 
sulfonic acid residue; 

(8) the alkylatlon reaction represented by the following reaction equation: 
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(Ik) 



wherein R^.* I., X, m and n are as defined above, and R^' represents a Ci-Ce alkyi group, aralkyi group, 
. an acyl group or an aryl group which may optionally have one or more sufastituents each Independently 
selected from the group consisting of a Ci-Cs alkyI group and a halogen atom; 
(9) the coupling reaction represented by the following reaction equation: 
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{0)„, 
t 

(CE2)e {CH2)„ 




NHCO 




(ID 




(CH2)e {CH2)n 



3^^-^^ — ^^^^ 



dm) 




NHCO 



(IJi) 



wherein R^, R^^ 1, m, n are as defihed above; 

(10) the alkylation reaction represented by the following reaction equation: 



COOCH3 




COOH 
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5 



10 



IS 



20 

R18X 



25 




30 do) 

wherein R3. 1, m, n and X are as defined in above and represents a Ci-Cc alkyi group; 
(11) the reaction represented by the following reaction equation: 
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(0)m 




(Iq) 



wherein R^, R"^, I, m and n are as defined above; and 

(12) the reaction represented by the following reaction equation: 
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(Is) 

30 * 

wherein R^ R^. R3, i and n are as defined above and m' represents 1 or 2. 
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